President Putin rewarding
double-primary thermonuclear
warhead designer Yuri Trutnev,
November 17, 2017

Yuri Trutnev, The creation of nuclear
weapons is a special work, RIA
Novosti, 11/22/2017,
https://ria.ru/20171122/1509304656.html

"But in the meantime, I already had
another idea in my head - a more
advanced product based on a new
principle for designing a thermonuclear
charge. After testing the RDS-37, the
next day in the evening I called my friena
and colleague Yuri Nikolaevich Babaev
fo the bank of the Irtysh and said: "Yura,
let’s try fo do just such a thing.” And he
agreed. We returned to Sarov and drew a
charge diagram and proposed it. This
product received an index of 49. ...
Zeldovich had three failures of
thermonuclear units during tests in a
row! ... The test of product 49 fook place
on the Day of the Sovief Army, February
23, 1958 af the fest site on Novaya
Zemlya. The success was very big.”
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Warhead for the first multiple reentry vehicle of a sea-launched ballistic missile. As part of the product, a small-sized
thermonuclear charge and devices of the automation system, which have minimal dimensions, are used. Among the
developers, the project was called "One Hundred per Hundred"” (to accommodate 100 kilotons of power in 100 kg of
charge). The dense layout of the components of the warhead made it possible to create a light and small-sized product
that meets the requirements for placing three warheads on one launch vehicle. The mass of the warhead is 170 kg; the 1
kt/kg objective suggests it has a yield of 170 kt if design yield was achieved. The product was put into service in 1974.

The first warhead of a multiple reentry vehicle with individual
aiming at aiming points, weight 210 kg. The product was put intc
service in 1978. Again, the 1 kt/kg objective suggests 210 kt.
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PRODUCT (3rd GENERATION: MIRV PRODUCT 82
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InaeHbi KOHCTPYKTOP nHcTuTyTa L 1. 3enenknH i

Munucereperso Poceniickoil (Pejepauum no jge/1am rpaaiaaHeroi
060[)0[!1)[. ‘i[)CBBbl'l"'lﬁHbll\[ CHTYAUHAM H JIHKBHIAUHN
NoC/eACTBHI CTHXHITHBIX BeJCTBHIH

I'PATKIAHCKASA OBOPOHA

Yuednunk
2014 1.

3aUTHEIMH CBORCTRAMM OT JAeHeTBHA YaapHoi Bonubl obnanalorT taioke Tanku, TP
n BMIL

[TpM HEBO3MOXKHOCTH HCMONL3OBATE 3ALIWTHLIE CBOHCTBA PasNUHMHLIX COOPYHKEHHH
CJ'[C,‘I)'CT‘ [l]')H,\lL‘,iIHTh ’M[CMCEIT{\])H[J]C Mepu JAUHTL]. Tak Kkak Jd He3allW ICHHOr YeloBeEKa
HauDOMBIIYIO ONACHOCTB TIPEACTABIAET CKOPOCTHOR HaMop, TO Le1ecoodpasHo 10 noaxona
VAAPHOH BOJIHBL Jledlh Ha 3eMJII0 TMLUOM BHW3, FOJIOBOI WIIM HOMAMKM B CTOPOHY B3phiBa. I1pu
ATOM [H1I0oWalb IMoNnepeyHoro CeHeHus YMCHLIACTCs TMPHUMEPHO B 10 pas, a UOS;{CI’[C’I’BHC
C[(t}p()C'J‘H()I‘O HEJ][OPEI 6y,ﬂ,cr MHHHUMANBHBLIM.

BoaneifcTBHe CKOPOCTHOTO HAMopa CHUMKAIOT pasiudHble YIAYONeHHs (KIOBeTLI,
AMBE, BOPOHKA M JIP.) HIIH HEBLICOKKHE MPOUILIC CTEHKH, MK W APYTHE NPEAMETDI, 38 KOTO-
PBIMH MOMKHO YKPBITHES,

Puc. 1.8, 3awutHeie ceoiicTea nogaeBebX GOPTHPHKALHOHHBIX COOPYIKCHHI
OT BOZAYWHOH YAAPHOH BONHBI A1CPHOMO B3PLIBA

TRANSLATION FROM PUTIN'S 2014 CD BOOK

Difference in basic design of UK/USA versus Russian Mirv's

Anisotropic (unequal from all directions) x-rays on 2nd stage:

~

f N,
What happens if you have \\\ ‘
only one primary stage
and no channel foam

(This is not a problem for S

cylindrical sausage design) Py / i :
\. Z ‘ 1

Second stage is not uniformly compressed due to x-ray shadow on side
furthest from primary stage.

RUSSIAN MIRV:

P.S.

B peanbHbix yCNnOBUAX HbIHELWIHEro
nonoxexuna Poccun B Muposom coob-
uecTBe N COCTOAHNA POCCUNCKON apmMun
apepHoe opyxue Poccum ocraerca

HaZle)XXHbIM rapaHTOM CTpaTernyeckomn
cTabunbHOCTN B MUPE, HE3aBUCUMOCTH,
UEeNoCTHOCTN BOEHHON N 3KOHOMNYECKOWN
6e30nacHOCTN CTPaHbI...

(TRANSLATION. Postscript: In the real conditions of Russia's current

, (2005) position in the world community, and the state of the Russian
army, Russia's nuclear weapons remain a reliable guarantor of strategic
stability in the world, independence, integrity of the country's military
and economic security. - From the (VNIIFT nuclear weapons lab)

OT aBTOpOB

Ministry of the Russian Federation for Civil Defense,
Emergencies and Elimination of Consequences
of Natural Disasters

CIVIL DEFENSE

Textbook

2014 r.

Tanks, armored personnel carriers also have protective properties against the action of a shock wave
and BMP.

If it is impossible to use the protective properties of various structures ,
elementary protective measures should be applied. Since high-speed pressure is the
greatest danger for an unprotected person, it is advisable to lie on the ground face down,
head or feet in the direction of the explosion before the shock wave approaches. At the
same time, the cross-sectional area is reduced by about 10 times, and the impact of
the high-speed pressure will be minimal.

The impact of high-speed pressure is reduced by various depressions
(ditches, pits, funnels, etc.) or low strong walls, stumps and other objects behind
which you can hide.

Figure 1.8. Protective properties of field fortifications from the
air shock wave of a nuclear explosion

In USA and UK warheads, low density plastic foam
is used to disperse x-ray energy into the shadows:

Beryllium

(Primary has 4.5" small axis diameter)
W88 schematic. 475kt. Built in 1980s,
taking 14 nuclear tests in Nevada.
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Cursa 7" diameter secondary
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Channel foam is not needed

Russia




Counanmcrvecuoro Tpyaa © spy-wesmens opaena MNowmna u 3090TOH ue-
nan "Cepn u Monor. Ow naypear CTamescxoi (195%) u fesssicxon
(1958) npowsd, Harparpon opaeaus Mlewea (1951, 1959, 1960), Toy.
080 Kpacuoro Juauerm (1954), Kpacson 3sesnes (1945) # opaerom
“max Mowdra” (1944)

1. AGPMKEHION NDAWAVAR ACTABNOE YNECTME B OSLICTBRRNON

ECKOTD W MOPANLHOTD AN CEPLEIHD NPIAOPSANA €FO IPOBKE, NOITO-
My BeB CaOOTNDY PAMA CX TDOROIAN K AOMPONS © CONASH YATeCIn-
B goTorpagmoi, G ITo yencHerAn OBWICH MEOPRCCHCHATLAGKD
macTopcTOn

B nacionuee speun OKB mawmeocTpoetsts wooar ums Hiops Vea:
Moaa AgpAREIORS

BaGaes
HOpwit Huonaesus

Basacs 0. M. pogencs o Mocxse. B romw

ynca yae 8 Mockse. Jates nocTynan na Qusssecunt Gaxynurer MY,
“otoput cecweun B 1950 . ¢ cramamem

B wavane 1951 r. Opwi Hmxonaese xax mywami crymewt Gen
wanpagnex 8 KB-11 (BHMAS®. r. Capoe). Paborate kavan & natopare-
pew A, [1 Caxaposs. YHaCTBOBAT § PAIDACOTIS DEPEOR BCAOPOFNON
fomSei. 33 4To emy Guno npecscenoc ssame naypeara Craswwcxod
A, Craarts GUCTED AOWEN fyTh OF CIAPRATO NOGOPINTA 20 JaMe:
CTUTENS HZUAALHMKS OTAGNEHAS.

0. H. 536206 fuin Kpyns0REuM CONEARACTOM B 06AACTH COMAIME
arowsasx # TepwORRERI 3apAtce. B 1955 1. comwecto ¢ 10. A Toyr-

APRIE C RBPMMHENSHO YIWSSAWSAA IBDICIEpRCTAANE B 1958
60 YCNOWNO SAREPWENA IMETOPAMEHTATMAR OTPABOTRA NEPAOTD 33-
oaoro 1w
3ok potons rpanLCTECSM Somm eI vecTaRa:
s 0o pacusty pas-
FORK ADOLBCCOR. KOTOP G0 B0 MMOTOM Eme neACHNMA. Bainn

HanpaEnerNe W PRIPIBATXY FOPMOAIEPHIX
10. H. Babass fun ynocroen s8arwa naypeata Nesoas-

0511962 (7 1Opuens HAKONBEOANGM W €FC KOPETINM Goi
PaIPACTaIL) 100, 60RO COBPURHHISE 3ADAE. BIPLWAR “ASTH SN
33pAAE 10 CHX NP HAXORMTEN +a BOODYMers Poccubexod Apums. 3a

i

10, H. Bafacn orec komoccaninl BXRAR © PAISTMD TOOPETHHOC
KNK BEYMEHSIK NOO(pAMM, 41O CNOCOCCTEOSEN0 COMMMMA MATEMATH-
HeEXOMD ANNApATA. ED MBATENLHOCTS 6o MOEMM ETANYICM MR Pas
BNTHA PACHETOR CIOXMERUMK MATEMBTAMECKMX JRIN W DWIHHECKIK
pouscoos. Ow MHOM PASOTan & CMEMHMX OBNACTRE. JAHVMAFCA 7232
MR EMATHEOR: HEKBWKCR HE36P0S OT AREDHOTG B3DNEA. HIIEDECOBINCH
0% W GRONONMER. EBNMBWOM DADKALVN WA UEROBEXA W OKPYRZOEPD
Cpeny. Bert ¥ HEFD U ADSICREHMR KO BLBAISAN) B KOCUOE ANAPATOR
B0EHNOrD HaIAOHAR
M. 56888 BHPACTA BONSIYIC NNEARY MONCISIX YHSHEDL. KAHIHE
TOB M AOKTOPOE HEYK, KOTOPUE CETOMHS JEOWHO xaoT @ro geno.
B 2000 1. N 3aBeputeane 0QNOR W3 PAIDABOTOR, B KOTOPOH KDpws
HrmONa0mM IPWANIAN METCCPRRCTRANNOR YACTI, Oy CWN3 NHCTX:
fewa FoCyIAPCTBSMNAS rpauMS PO (MOCMODTHG). OW WATDAXEEH ABYR
opmenawa fleswia, opReoM TPYROROTO Kpacworo SMamesw, WERAnLo
“3a ToyROSY acaecT

YHECTRE B PAIPAOOTKE PRGA TEPMORREPNA SAPRICE C BLCORAMA YRENS-
vamn xapostopucTRRaLn K. M. BUGSEDY 8 1952 F. GuRO MPACEOONG
asamne Tepan Couanncimuecors Topia ¢ apy<bmen ogaena Nevaa
wor". B arom xe roay ewy Guna npecy-
BB YNGHAR CTENBIS OKTOPA TEXNANECKNE HIVK. 3 19684 O CTAHORMT-
ca snenou xoppecnonaentou AH CCCP.
Mo pyroscicraom K0, H. Bafasea & nocneancuse foms Genm
5pI6OTEIG HOBLE FNODHIE N TEPUORIEPHE APAIL: DASTAEHOND HA-
MBS [0 OCWBLEHAR GOMSURCTES DHIOS BORCE BOOEYErmaix Co
CCCP. On MAOTOKPATHO Y¥ACTOOAR § WETUTAHHAX TEPAIORAORHUX 3P
£08 M8 nonATOKaX MO K3K CRSUMATAET W KAX PYKOSCRATaNS. EXO BKA3A
B p:j;utnrq sapagos. HecuswM
o i 10, H. 5363568 w K0, A. ToyTnesa w o0 We Dyx080a-
Groom 00 BHMHI® Gunn pajpaboTaiL TOPMORRORHO JOPREM ATH
HAPOAMOROIRACTBEHMAIX LENSH ~ JADAFMI C MHHANANLHON OCKOROHOM
PamASIKTHEHCCTL. HEXOTOPMO 13 MK BRI NPAMENSKL QA COIMRHMA
BORCApIATIL (GUNRA AI00UK BEXER0S, MRICHCHIMKBUN (BIEVE 1
HODTRNX MOCTOpORRONW # T. &
BOMMuAR TEOPETHISCKAR PEOOTA CAN3 HGOSSNEHA WLl 1O WEROLI0-
B0 ARBDKAX BIPMEOR ATR WADICOTRM REMALAKCH MATODUNOS.
wHeAT WATDABIEIAEM IGOT 10,

Beasepanit
MiBak ApcenTeesmy

Bessepean M. A POMWICS w8 X710p8 KOpONos-
«a Heeoreoprasecxoro pakona Kupoeorpazexai ob-
NECTH 8 KPECTRRNCKOR Comse. BCRODS CHMLA Nape-
eana 8 Momasckyo ofracts. 8 coexnd “Kpacwoe
Buam, M Wean BEISECORR OO T KIACCOE,
Kjpea TaKTOPRCTOD M PIBOTAN o PpWILEA © apwno. B 1952 r. Gun
pwseaN & S, CIYRWN B F. Kpacnospons-26. B 1955 . emobuimso-
Bance. ocranca & Cubrpw W PaGoTan & Ynpacnowim Mexarwaawm “Cn-
TMCTOON MIURKNCTOM SKEXABATEPR TDYRATCR M3 MROTWX CTROWAX
Kpacospokaro Kpas — CTROMN XATD GOW, COMOXTI BOONNGFD NAIAA:
AR, CONMCKONOIAACTBEIANE OOREKTML

3a BURATUNSCH YCTEIA © GUTOTWGI RN COTMOR FATH
6orana Teopen, yoOBEpUENCTBOSAH: METCN PCYETA W T.0 Tasue Tep- neTon Veasou Bep-
x0wn0r0 Coera CCCP oF 29 mons 1966 r. ewy GwA0 NoWCEOEND
382148 FBpOR COUMMMCTHNECKOTD TPV C BOyNHMEM opaera Nenw-
Ha  3000TOR MoRAm "Cepn w MONOT"

e S »
¥POGORIM ROBOROM, 1O 10pHA HUtKOMIMAG 1 YEROn JTOM0 COONATH.

23 Feb 1958: first test of double-primary design. Babaev, Russian book Heroes of the atomic project

10. H. Babaes 6bin KpynHEAWWM CNEUMANACTOM B 0GNACTy CO3AAHKUA
aTOMHbIX M TEPMOAAEPHLIX 3apanoe. B 1955 r. coemectHo ¢ KD. A. Tpyr-
HeeblM OH CHOPMUPOBEN HOBOE Hanpaenexue B COZAAHWM TepMOANEPHbIX
2apAA0B C KapAWHANLHO YAYYWEHHbIMK Xapakrepucrukamu., B 1958 r.
Guina ycnewHo 3asepweHa 3KCNepumeHTansHas orpadorka nepeoro aa-
pAna HOBOro Twna.

Sroi paGore npepgwecrsosany Gonbwve TEOPeTUHECKUe UCCNEeNoBa-
HUA NO @uaudeckomy OBOCHOBAHWIO W MaTemMaTu4ecKkomy pacuery pasz-
NUYHBIX NPOUECCOB, KOTOPLIe OblAv BO MHOMOM @UWe HeACHbiMW. Bbinv
chopmyArpoeaHbl 3apayu Ha pa3paboTKy HOBbIX NporpamM AnA pacuye-
T08. 3a CO3AAHME HOBOr0 HaNpaeneHna v paspaboTky TepMOANepHbIX
aapsagoe B 1959 r. 0. H. BaGaee Guin yaocroeH apammna naypeara JleHuH-
CKO# npemuu.

B 1961-1962 rr. lOpuem Hwukonaeewdem w ero konneramu Gbinu
pazpabortaHbl HoBble, bonee CoBepweHHbe 2apadbl. Bonswan yacTe PTUX
3apAAOB [0 CUX NOP HAXOOWTCA HA BOOPYXeHun Poccwidckoid Apmuw. 3a
yuactue B paspaborke pala TepMOARBPHbLIX 3apAN0B C BbICOKMMU YAeNb-
HbiMW xapaktepuctvkamu 1O, H. Babaesy B 1962 r. 6bi10 NPUCBOEHO
aeanve lepoa Coumanucrudeckoro Tpypa ¢ BpydeHuem opaeHa JleHuHa
v 2onoror menany "Cepn v Monot”. B arom ke roay emy Oeina npucyx-
NeHa y4veHan CTeneHb AOKTopa TeXHWYeCKux Hayk, a 1968-mM OH CTAHOBWT-
ca uneHom-koppecnoHgeHtom AH CCCP.

Mop pykoeoncreom IO. H. BaBaesa B8 nocneayiowue rogel Obinu
paspaboraHbl HOBLIG SACPHLIE W TEPMOANCPHBIE 3apAfbl PA3AUYHOrO Ha-
3Ha4YeHWA ANA OCHaWeHWR GONbWMHCTEa POROB BOWCK BoopyxeHHbix Cun
CCCP. OH MHOroKpaTHO y4acTecean B WCMbITaHUAX TePMOAAePHbIX 3aps-
AOe Ha nonuroHax MO kak cneywanucT ¥ Kak pyKOEOﬂMTQﬂb. Ero exnag
8 pa3paboTky 3apAA0e HEeOoUBHWUM.

Translation from Russian to English

Yu. N. Babayev was lhe largest specialist in the field of creating atomic
and thermonuclear charges. In 1955, together with Yu. A.
Trutnev, he formead a new diraction in the craation of
thermonuclear charges with radically improved characteristics. In 1958 ,
the exparimantal testing of the first row of a new type was
successfully completed

This work was preceded by extensive theoretical research on
the physical justification and mathematical calculation of various
processes, which were still largely unclear. Tasks for the 1
davelopment of new programs for calculations were formed . For the
creation of a new direction and the development of thermonuclear
charges in 1959, Yu. N. Babaev was awarded the title of Lenin
Prize laureate.

B 1961-1962 Yuri Nikalaevich and his colleagues have
developed new, more advanced charges. Most of these charges
are still in service with the Russian Army, For his participation in the
development of a number of thermonuclcar charges wilh high spec
characteristics, Yu. N. Babayev was awarded the title of Hero of 1
Socialist Labor in 1962 with the award of the Order of Lenin and the gold

medal "Sickle and Mopol”. In ihe same year he was awardad the degree
of Doctor of Technical Sciences, and in 1968 he hecame a corresponding
member of the USSR Academy of Sciences.

Under the leadership of Yu. N. Babayev . new nuclear
and thermonuclear charges of various values were developed in

subsequent years to equip most branches of the Armead Farces

at the

of the USSR. He repeatedly participated in the tests of thermonuclaar mi

landfills of the Ministry of Defense as a specialist and as a leader. His contribution to
the development of charges is invaluable.

IN 2005, RUSSIA DECLASSIFIED DOUBLE-PRIMARY TECHNOLOGY

FIRST TESTED 23 FEBRUARY 1958 AND STILL IN USE TODAY:

Mo unnumatvee 0. H. Babaesa u 0. A. TpyTHeBa 1 NOA WX PyKogoa-
creoM B0 BHUMO® 6oinu pazpaboTaHbl TepMosgepHble 3apadbl AnA
HapOAHOXO2ANCTBEHHLIX LeneW — 3apafbl C MWHUMAaNLHOW OCKONOYHOW
PAANOAKTUBHOCTLIO. HEKOTOPLI@ a8 MuX ObiNKM NPUMEHEHbI ANA CO3NAHUA
BOAOXPAMMNNLI, FAWEHWA razoebix akenos, UHTEHCU(DUKAUMK rasoebixX 1
HEDTHAHbIX MECTOPOXAGHVA 1 T. A.

Bonewas Teoperudeckan pabora Gwina NPOBEREHa MM NO UCNONLAO-
BAHMIO AAEPHBIX B3PbLIBOB ANA HapabOTKM AENAWMXCA MaTepuanos.

NanbHekwum Hanpaenesuew pabor K0, H. Babaesa 6bin0 KopeHHoe
YCOBEPWEHCTBOBAH S HOEPHLIX 38PAN0B — ABCMHOM nopxop. beina pazpa-
6oTaHa TeopwA, YCOBGPWEHCTEORAHLI METOAbl pacyera u T.[. Takve Tep-
MonagepHule 3apadel Gbinv Gonee nNpoCTel NO KOHCTPYKUWKM M TEXHONOMK
nzrotoenenva. Oum Gbiny ucneiTaHbi, HO pabotany He ecerpa crabwnbHo U
Tpebosanu poeopku, HO IOpun Hukonaeewy He ycnen aroro cpenartb.

10. H. babaees BHec konoccanebHbld BKNap B8 paseutve TeoperuHec-
KUX [BYMEPHbIX NPOrpamMm, HTO €NocobCTeogans COZAAHMIO MaremMartu-
4eckoro annapara. Ero neatensHocTe Oeina MOUHLIM CTUMYNOM ANA pasa-
BUTAA PacyeToB CNOXHEWWWX MaTemMaTM4eckuxX 3amay W QUBUYECKUX
npoueccoe. O# MHOro pabotan B cmexHbix obnactax. 3anumancs nazep-
HOW TeMaTuKOW: HakaykoW Nazepoe OT SAEPHOro Bapbiea. MHTepecoeancs
OH W 6uonorvei, BAUAHWMEGM pPaaMaUMK HA YeNOoBEeKa W OKPYXaloWyio
cpeay. Beinu y HEro v NPepnoOXeHWs NO BbIBEAGHUIO B KOCMOC annapartos
BO@HHOrO HazHa4deHus.

0. H. Babaee BeipacTun Gonblyio NNEsAY MONOMbIX Y4YEHbIX, KaHauna-
TOB W [OKTOPOB HayK, KOTOPbIe CEerofHa YCNEwHOo NPOAONXKalT ero aeno.

B 2000 r. no 2aeepweHWn OfHOW M3 PaspaboToK, B KOTOpow Opun
Hukonaeeuy NpuUHUMAN HENOCPEACTBEHHOE y4acTue, emy Gelna NPUCYx-
neHa locynapcreeHHas npemua PQ® (nocmeptHo). On HarpaxgeH Asyms
opaeHamu JleHwHa, oppeHom Tpyposoro KpacHoro 3Hamenw, Mepansbio
"3a Tpynoeyio pobnecrts”.

After double primaries detonation

Using 2 prim;i'_iréfs”éfllfoﬁa”"“
2.5 fold increase in efficiency

efficiency by anisotropic x-ray delivery

At the initiative of Yu. N. Babaev and Yu. A. Trulnev and under
their leadership , thermanuclear charges for national 1
economic chains were developed at VNIIEF - charges
with minimal scoping radioactivity. Some of them were
used to create reservoirs, extinguish gas flares, intensify |
gas and ol fields, etc.

A lot of theoretical work was carried out by him on the use of
nuclear explosions for the development of fissile materials.

The further direction of Yu. N Babaxo\r's wark was the radical
imErovement of nuclear charges - a dual aeeroach, The lheoz
was developed. calculation methods were improved. etc_Such
thermonuclear charﬁes were simeler in desi(:n and manufacturinﬁ

technology . They were tested, but they did not always work stably and
required fine-tuning, but Yuri Nikclaevich did not have time to do this.

Yu. N. Babaev made a copossal contribution to the developmeanl
of theoretical deumeric programs, which contributed to the creation
of a mathematical apparatus. His activity was a powaearful incentive far
the development of calculations of the most complex mathematical
problems and physical praocesses. He worked a lot in related fields. He
was engaged in laser subjects: pumping laser from a nuclear explosion.
He was also interested in biology, the effect of radiation on humans)
and the environment. He also had proposals for launching military
vehicles into space.

Yu. N. Babayev has raised a large galaxy of young scientists, candidates
and doctors of sciences, wha today successfully continue his work.

In 2000, upon completion of one of the developments in which
Yuri Nikolayevich took a direct part, he was awarded the State Prize
of the Russian Federation (posthumously). He was awarded two
Orders of Lenin, the Order of the Red Banner of Labor, and the medal)
“For Labor Valor".

How elongated fusion stages are compressed inte spheres for maximum fusion —



Russian 370 kg thermonuclear 1st Russian MIRV for SLBM submarine } %

warhead for missiles, put into missiles, put into service in 1974:

service in 1978. mass is 170 kg, a small-sized
thermonuclear charge allows placing

three warheads on one launch vehicle Monoblock head: 406 kg, entered
service in 1974.

1st ever Russian
MIRV warhead, 210
kg each; first put into
service in 1978.

Monoblock warhead of the Monoblock warhead for use against
first megaton range missile for ships and shore bases, 690 kg, 1975

submarines, 650 kg, year 1974 650 kg 1968 SLBM warhead

RIGHT: 1961
Russian megaton

e o N ICBM warhead
Length 189.3 cm,
midsection
¥ g diameter 130 cm,
40 kt tactical nuclear warhead, I INRE NGO INOICHT NOSIN mass 736 kg

1960: length 287 cm, midsection SHCHUT Sropped Reowton pest

diameter 88 cm, mass 950 kg strategic thermonuclear weapon

(Much heavier than American
designs for such a low yield!)

200 kt thermonuclear warhead
deployed from 1981 to 19971 for a
450 km range operational-tactical
missile which was withdrawn
from service under the INF
Treaty, in exchange for the
American Pershing INF
| disarmament.

1963 deployed Russian megaton Russian 50 megaton bomb, 30 tons,
SLBM warhead, length 230 cm , 2x8m size, tested at half power on
diameter 130.4 cm. Mass 1144 kg. December 24, 1962, Novaya Zemiya.

First ever Russian 40 kt
nuclear warhead for an
intermediate-range ballistic

2 megaton warhead for ICBMs,

mmtesile, #XK) Ko moges, range 12,000 km, 1970 to 1979.
withdrawn from service 1960.

First ever Russian thermonuclear warhead for an
intercontinental ballistic missile, 3 megatons
yield, 85§00 km range, in operation 1960 to 1966.
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ABOVE:

RDS1 tested
iy 29 August
1949.

Lower right
shows
designer
Khariton at
—— the museum
ezt with this copy

TSAR BOMBA: 100 mt (dirty U238 pusher on
central secondary charge) or 50 mt (lead pusher)

erial nuclear warhead
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Transportation of warhead bus to a Russian ICBM silo

MHHCTEPCTBO POCCHTACKO! QEAEPALIM 11O ATOMHOH SHEPTMI

MUPHBIE AAEPHBIE B3PbIBbI 1 s-sesss-116-6

pusi. [Uist 3TOrO Ha 3aBone MHcTUTyTa ObLIa co:waHa creunantbHast punyec-

Kas DO-24, Ipynnoi TiepBoro
KOHCprKmpCKOm 6ropo BHUMT® non pykosozacteom b. B. JlutBrHoBa 1
I.A. Ecuta. ®) OIBIT! 310 Gbut rpo-
Benen 04.02.1965 1. Ha C: B atom

BO3MOXHO, BITEPBBIC B MU i Maceht
ra3oobpasHoro neirepusi [17].

PassuBas uaeu, pea npu 3TOrO OmbITA,
E.H. ABpopun npewloxm B HOBO#H (hpU3MUECKOI cxeMe 3apsiia UCTIONB30-
BaTh T nox 6o. (

). I 3TOro npose-
nenHas 13.02.1966 r. na C , GbuUTa i n
TOJIHOCTBIO MOATBEPIIA Bl U

6bLIO OCYIIECTRIEHO OT TIEPBHYHOTO y3na, OCKOOHAST AKTHBHOCT KOTO-
Pporo He npesbiwata 6% ot obluero sHeprosbuiesieHus. Takum o06pasom
6bu1 10Ka3aH GakT y 3Hepr or Koam-
YECTB JIeTepusi. DTOT BaXHBIA HayYHBIN M TMPAKTHYECKUH PE3ynbTaT
OTKpBIBAJI TYTh K MCIOJIb30BAHHIO B IHEPreTHKE CAMOTO IELIEBOTO Chi-
pbs - neittepus. To, 4ero He ynanoch MoJYYUTh B JOPOTOCTOSILUMX M

s CHHTe3a, 6bUIO B

[ npu SIIEPHOM B3pbIBE.

" usuru i peaxuuu
¢ 3amemHbiM IHepeosbideneHUEM, KOMOpOoe CROCOBHO NpuGECTIU K YCMOU4UE0~
My meuenuio mepmosdephsix peayuil.

139

ABOVE: TRANSLATION FROM PAGE 139, DEUTERIUM BURNS
AS PROVED IN A 6% FISSION (94% CLEAN) 125 KT 13 FEB. 1966 TEST!

Puc. 3.2. SluepHOC BIPBIBHOE YCTPOHCTBO GOABIIOH MOIIHOCTH,
ans

B3PLIBOB C TpyHTa.

RUSSIAN STANDARD DESIGNS)|

Cylindrical
centred:
twe linear
implosion
primaries

170-210
kg MIRV
warheads

P=Primary

F=Li6D

No 183

npmpnmw sanweka E.T1. Caascxoro s Tpeswuiyw LIK KIICC
npeacTany s 10 mwmm- WenbTanA
e PIC-
et 24 Nov. 1955 report hw E.P. o ontpn 1955,
Ly to the Presidium of the CCCP Con coxpemio
on results of 1.6Mt RDS-37 test  (0cobofi saxsocrn)
B Mpeswmym LK KNCC

Rounded, but
non-tapering

primaries

650kg non-
MIRV (mono-
block) SLBM
warheads

F=Li6D

Ne 190

Tocranomaeine CM CCCP Ne d6-31ce
© pesyauTarax wemsiranns wyteawit PIC-27 w PAC-37,
moxerse wizeanus PIIC-27, paspat
W HSTOTOBIENNH WSEE Ha UDAKIVE ATOWHOTO
Ja
© Moo, Kpewms 53w ‘%E‘,

USSR Council of Ministers on RDS27ERITELS

o copctos cucbte . et 1 e
wemsranys nizennn PAC-37, nanyuennoe 23 nosdps 1955

Tipisoxene: pyxommesih sarephar v6. cr-1191on wa 4 Hcrax
uju E. Caavexonit
24 nosbps 1955 1.
wex. cr-1398/1
Bepior!
[Mpunoxenuel
B Npoau LKKNCC
22 s 195 .. uacos 47 iyt 1 ueCTHOM BpeGHM Ha NCTUIOHE Na 2 MAKCTEp-

sovcTpym — PAC-37.

T7-16 ¢ sscors 12 .
werpos.

©55.30 71 Coryuu yATH cawonery Ha 6230n1aCKOS PACETORMHG,

Aeyx xupoverpos.
Bapbs npouc0wen #a Bcore 1550 Werpos, u GraroRaps JTowy CrHerHs L1ap XOPOWD
HANORATCS, 1063 o PORKANGS 32 0BTaRA

‘CaMOTETM! POMOCTLIO Pa3py.UAS Ha PACETORAHM 70 5000 METPOS, TaHIH CATRHO 10-

croswm 20 3000 werpos.

On 22 Nov. 1955 at 9.47am an RDS-37 was
dropped by a Tu-16 flying at 12km altitude.

Parachute delivery gave time for the plane to
escape to a safe distance before detonation.

Detonation occurred at 1.55km altitude. Severe
damage occurred out to 5 km for planes, 2 km
for tanks and 3 km for ficld artillery.

P1c 27
s AG st PIC-37
TATH W OTKpABACT BAMCXHOCTH HHTEALHOND YReTHHH MOLNOCT HEIETKH
1D OLTHOBPEMEHHOM COKDALLEHHH PACXO1A aONHBX BSDHBSATHIX BEIECTS.
Musnctpos CCCP TOCTAHOBISIET:
1. 058321, MIMICTEPCTBO CPEIHETD MAILMHOCTPOCHR:

N 192

3anncka AL Caxaposa, 51.B. Jeasaosnva u B.A. Naswienxo
H.H. Tlasaosy ¢ ouenxoii napamerpos uite.mi i‘l
MOWNOCTHIO B 150 MEraTONK W 01N MKLIHAPA TORK THT
2 Feb. 1956 report by A.D. Sakhdrov,
Ya. B. Zeldovich and V.A. 2 et
06, cespenno
Davidenko to N.I. Pavlov 0n 150 (0cosas nanxs)
Mt and 1,000 Mt product designs 3. ..
Option 1: Tosapuuy Hasaoay H.H.
Coobuusaes ouerky [1apaMETPOB HIEILA MOULHOCTHIO B 150 mecamoun THT.
150Mt device using pariched lithium-6 fucl:

oBHTh 51956 1. 10 1,7-1,9 wan T 10

0,5 uah . B 1956 I. HOIOTOBITS FIpOHIBOICTSO Ha BHMYCK B Tese 19561960 I
B HECKOTHKO D3 GOTHIE NOIIHS HATETH, e HaETRIOCh paiee;
Orders: 10 bombs of 1.7-1.9Mt yield and 10
bombs of 0.5 Mt yield stockpiled for 1956.

6) oprausoses B 1956 . cepuftioe WuroTOBTCHME W3zenu PAC-27;
Order: manufacture (serial production) RDS27

20-30 MnH T
Becom 20—26 T M NOATOTOBUTS HenbiTanie ero B /11 xs. 1956 1. wa Hosod 3emse
© camoneTa M-4 ¢ MpinvMeHeHHeM napauoma;

Order: make a 20-30 Mt bomb with a mass of
20-26 tons for air drop testing on Novaya
Zemlya using an M-4 aircraft and a parachute.

(.)5%l-oo] ooraueus, ooy woxer
Gus caenako s caeyounn rabapimax 4 metres ter

8-10 metres long
3) obuutt sec — oxozo 100 o, 100 TONS Mass

Option 2 (natural 1 egpuam lilhium deuteride)

wm;;v Moxer ﬁméwﬂun B rabapiTax: (Nmural LiD containing
waveTp — 6-7 verpon, q
2) e — 18-20 erpon, 7-42% lithium-6)
3) 0Bt sez — oKono 00 TorH
Mazenre sousocrsi 5 odun suctmuapd mow THT soxet Sirts iorotomterio
10 110GV I3 3TN I8YX BAPHAITOB TP YICANYCHA BCOB Diimepudos i IpHPOL-
oo ypasa 6.7 pas 3pan
Natural LiD fuelled 150Mt bomb is 6-7m
diameter, 18-20 m long, and 500 tons in mass.

To increase the total yield from 150 Mt to 1000
Mt in either option 1 or option 2 (highly enriched
Li-6 D or natural LiD containing 7.42% Li-6),
simply increase the LiD and U in thermonuclear
charge by factor of 6-7, and fissile mass by 3
times

Strong xrays
=

HcnbiTaHus AAEPHBIX 3apsA0B

TEST DATE PLACE KILOTONS  RUSSIAN DEVELOPMENT OF CLEANER LOW
Ne o S Mecro SHeprosur] YIELD TACTICAL NUCLEAR WEAPONS / PNEs
KATRIOTY | oo o) p TIpumeuanne
L, FOA| ycnbrranmii xt TI
245 13.02.1966 | CHUII wt.E-1 125 Hcnerranue 3apsaaa ¢

TEpMOAAEPHBIM Gl10KOM, PURE DEUTERIUM GAS

280 [07.01.1968 | CHII wr.810

COLCPXAIMM JICHTCPHH  yNDER HIGH PRESSURE
1oz OOJBLINM AaBJIEHHEM

75 Du3HYECKHH ONBIT LA
OIpENENICHHA TEST OF MINIMUM YIELD
MHHHMAaJIBHOTO

5 FOR PURE DEUTERIUM
KOJIMYECTBA AeHTepHs,
xotopoe Moxer ycroiungo FUSION CHARGE BURN

B3LIBATHCA.

294 [09.11.1968 | CHII urr.606 4 C 1967 no 1970 rr.

296 8.12.1968 | CHII wt.508 8.9 HMCTIBITBIBAJICS EXAMPLES OF NUCLEAR
299 3.04.1969 | CHUII wt.24IT | 0,001-20 | 3apsAa ¢ TEPMOAAEPHBIM TESTS FOR

302 |04.07.1969 | CHUII wt.710 15 610K0oM, HaromMM

DEVELOPMENT OF LOW
YIELD CLEAN CHARGE

MHHHMYM HaBEJCHHOH
aKTHBHOCTH. Bcero
MPOBEJEHO 8 TaKHX
OIIBITOB.

333 [22.03.1971 [ CHII mr.510I1 67

357 [28.03.1972| CHIT mr.191

377 [10.12.1972 | CHII ckB.1204 140

Hcnbrranye 0co6o “uncroro”
33PATA C BLICOKHM 140 KILOTON TOTAL

Kod(PHIIEHTOM YIELD CHARGE OF ONLY
TEPMOSIEPHOCTH (0K0I0 1%) ~1% FISSION YIELD

382 [23.07.1973 | CUII ckB.1066 212

400 131.05.1974 [ CHII ckB.1207 71

422 [08.06.1975| CHII wt.165

616 |18.08.1983 |CHUITH3 mrr.A40| 0,001-20
658 [28.12.1984 | CHII ckB.1353 | 0,001-20

Extracts from Beria's y, 1¢; final (28

report to Stalin the 1949 Russian nuclear test data
3axmountenbublii foxnan JLILBepus H.B.
0 Pe3yJIbTATAX HCMLITAHHA ATOMHOH GoMObI

October 1 949) Jleticm@ue 63pbi6HOU 60THbL HA 60CHHYIO MEXHUKY
U3 Beex BuaoB GocBol TeXHHKH Hauboiee yA36uMOil 0KA3aNaCh ABUAYUOHHAS
u3 53 Ha OIEITHOM NONC HA HCTAHIKAX OT
500 0 4 000 Mzrpon OCTAIIHCh HEMOBPEXIEHHAIMH TOBKO 2 CAMONETA.
B pamayce 250-300 mer-
poB. a 3IHAYATENBHO TOBPEXACHO B pasuyce 500 METPOB OT LeHTpa B3pHBa. Paduyc

Cranmny

28 oxribps 1949 . NOTHOTO paspymeHn (n01HO20 66i600a u3 cmpos) mankos — 250300 merpos. Cpea-
Toaputy Craniy .B. HHM TaRKaM B pazuyce 350-500 METDOB HateceH ! CHTBHKE OBPEXICHAS.
Bosaywmssie qusuu céa3u CHABHO paspymenst B pagayce 1o 1 000 metpos, a ka-
o
TIpH TIOMOIH CKOH-
“xasomex 600 000, 100 000 1 25 000 GenbHEIC THHHH, MPONIOXERHEIE HA 3eMTe, B paguyce S00 MeTpos.

KaZpoB B CEKYHAY, OOBIMHBIX KHHO- H

H IPYTHX H3MEPHTENbHBIX NPHGOPOB, 3apaHee yCTAHOB/ICHHBIX Ha ACTaHIusX 1 800,

3000 1 5 000 MeTPOB OT LEHTPA B3PLIBZ)

(= Russia set up high speed cameras

600,000, 100,000 and 25,000 frames/second at 1.8,
3.0 and 5.0 km from ground zero to film fireball.)

MiaMepeHo, 4T0 MOTOK TEMJIOBOrO M3TydeHHs B3PhIBA COCTABNseT 4 % 3HEprum
JIeTeRHs BCEH MACCH! TUTYTOHHSA, COCTABJIABINEH 3aps/ aTOMHOH GOMOR!, HCIIBITAHHOR

29 asrycra 1949 roza.

(= The bomb's measured thermal yield was 4%.)

Gamma dose_s (R) Neutron doses (R)

Ty

300m 420000 300 M 27000 000
400 m 155 000 400 M 38000
500m 68 000 500 M 12 000
600 M 32000 600 M 4200
700 M 15 000 700 M 1800
800 m 7800 800 800
900 M 4200

1000 m 2300 1000 m 180

1100 m 1260

1200m 700 1200 M 35

1300 m 410

1500m 140

1600 M 80

1700m 48

1800m 30

Ha ocHOBaHMH NPHHATOM /UIA BILIBA TPOTH/IA 3ABHCHMOCTH JIABJICHHS ynapnm'a

BOMHBI OT H Beca 3apaia

(= Military effects:

Out of 53 aircraft exposed at 0.5-2km range, only 2
survived intact.

Field artillery and tanks were destroyed at 250-300m
and had significant damage out to 500m.
Ground-laid cables were destroyed out to 500m, and
overhead cables were destroyed out to 1000m.)

running at

Animal Effects from iet A heric Nucl
Reflected Tests, by V. A. Logachev and L. A. Mikhalikhina, ITT

blast, tons/m2  Corporation, 2008, report ADA485845 (DTRA-
s
JlaBnexne OTpaxeHHO TR-07-38):

YRApHO BonHE "The dical/biological studies i ved abosit
;gg: ngg e 8,000 experimental animals (camels, horses, pigs,
300 770 sheep, dogs, rabbits, guinea pigs, white rats). The
400m 225 basic ways to solve medical/biological
500m 82 3 . <
600 1 a8 problems were by carrying out field experiments
800 M 21 that used animals in open areas of test fields and

:g%: ':’; in military and civilian protective structures.

3000 3:1 Animals were placed in more than 500 field and
5000 m 19 long-term structures, more than 200 war materiel
10000 m 09

items (tanks, armored personnel carriers,
automobiles, aircrafts etc.), and residential brick
and wooden houses.”

KBHBAIICHT aTOMHOH GoMOI HCnbiTarHOH 29 asrycta 1949 r.
11 000 TorH TpoTHIA.
(= Bomb's BLAST yield parti

ion was 11 kt of TNT.)

mmp b panen Page 36: at the 1.6 megaton 1955 test, no thermal

burns occurred to animals in houses or structures.
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Recently declaséified high quality photos of the effects of the 1949 Russian
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Goose

(instrument, =
Earth Bomb wer)

covered G
shelters

RDS-1 nuclear test tower, 1949 Wi TrPereT]

| radiation
=33 | meters

]
.

Bomb assembly
building

America
did not
bother
fo
expose
houses
fo
nuclear
tfests
until 47
kt Easy
in 1951.

Timber framed
earth-filled
blast wall

800 metres from ground zero

R |

Trench field fortifications and bomb tower Building protected by earth-filled blast walls Entire brick house exposed fo RDST in 1949

Dogs in Brick building walls 38cm thick were demolished at | " 1Y .17
trench o) Py 500 metres, where aircraft were burned out type

shelters g Factory 5 :
g . housing

Russian - L) W8 | 1 e blocks

deto ¥ : | exposed

defense \J ; = i - BEEEE in 1949.
validated .

Fireball near thermal Fireball brightens as the shock
minimum, showing front expands beyond shell
development of dust skirt of nitrogen dioxide which

at base (thermally absorbs thermal radiation while
popcorned sand billows the overpressure is high
upward in precursor blast)

2-7500 Opuenmuposounan cuema

S
S pACDADWRNHY CAMDNSMOR C ORMY-

®  UOCKUMU NPUGOPAMU U tHOMO-RUKO
ANNAPAMYPON 8 MOMENM Npeguwe-

CMBYIOL UL B3PLIBY.

el

3

/ /2=i§llﬂll
flight aircraft flew in~ """
circles in the clockwise
direction around ground
zero at radii (Z) of 2-15 km.
For safety, the aircraft at

2km flew at 8km altitude. .
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. ¥ N 29 August 1949 flrst Russmn test control bunker (left)

I'IO.EII'OTOBKA K NPOBEAEHMIO MEPEOTO - INEPHOIO UCNbLITAHWUA PAC-1
Rig ht: 14 Target array for the first ever Russian nuclear test on 29 August
NORTH 13: Commnmcﬁﬁs

Cxema pacnonoxeHus cekTopos OMBITHOrO NONA B Nepdom »
WCnbITaHWA 29.08.1949 r: PEOM AaepHoM

1 cekTop — nonsbglsjﬁopoumenbuux COOPYXEHMIM, MUHHbIX Nonei:

different target N 1: Mines
sectors or lines “"-¢'f
stretched out to
distances of up
to 10 km (6
miles) from the
29 August 1949
Russian 22 kt
nuclear test
tower. This
Russian poster
uses a hon-

2 CeKkTop — AONrOBPeMeHHBIX hopTUUKALMOHHBIX COOPYKEHUI 1 UX

Instrument hparMeHTos; "
3 CEKTOp — BOOPYKEHU Ul : i ‘ ‘
4 cekTop — apTunnepuiel BOOPYXEHUSA, .
5 ceKkTop — 6pOHETaHKOBOMOBOOPYKEHUS,
6 ceKkTop — aBTOTPAKTOPHO! VKM,
7 cekTop — Buonoruyeckux 0BLEKTO: (NOACH Hblx HMBOT
8 ceKTop — NPOMBILWIEHHbIX COOPYKEHUN; lt‘.) ] ’ -
9 CEKTOP — MHKEHEPHOMN, BOEHHO-XMMUYECKOW TEXHUKW W UMYLLIECTBA THINa;
10 cekTop — camMoneTos;
11 CeKTop — uaMepeH1e napameTpoB BO3AYLUHONM YAAPHO BONHbI;
12 cekTop — 0GBEKTOB : KMAULLHOTO CTpouTeNbCTBa;

SRR 13 cekTop — TeXHUK BOMCK CBAGM; "
14-15 cektopa — npuBopHbIX coopyx(euﬁggl; f
scale to show ¥ s 15 L
ki B Instrument| B KaXAoM cekTope nokasaHbl gansHue ﬁiﬁmﬂrpusmemeuun 0
; 9 and electric line onpefeneHys BO3NeNCcTBMA NapaMeTpoB AAEPHOMD B3PbIBa HA TEXHMKY,
which different 7: Animals i power plant & distribution npubope, NpeaHasHa4eHHbIe AN PErMCTPaLmmy YAapHOW BOMNHbI, CBETOE

items were

exposed. Tanks Y a ¥
were sector 5, 1"5*;"{ 'f?ut(o! g
out to 2 km in :

the South-West.

conlrols] > ® & ipae, i i
: g d S Tank line

ANATHHCKAR 0B

\\c;a - \
7 > X ™ hagp
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RIGHT:
Russian
illustration
of USA
15 kt
Grable
nuclear
test sheii,
1953.
Note the
oralloy
(U235)




First tritium and deuterium gas e

boosted plutonium primary stage
gave "amazing” 12 kt, .
1218 December 1957! (Gusontéig

Paccoxpoueno == {10

% Topapauy XPYIEBY H.C. her e ANE &7
Tosapuny BYAT'AHUHY H.Ae

Nopnses

Joxnajgusan, uTo 28 gexatps 1967 roja B 10 wacos
yTpa 1o MOCKOBCKOMY BpeMeHH Ha noaurosH€e B 2 MnHucrep-

crBa ofopoun CCCP, B COOTBETCTBMM C YTBEPEACHHHM ILI 8w
HOM, OHNI NpoM3BeJEeH B3pPHB o momrxoro yerpoiicrsa ¢

Leilbd M3yUEHUS HOBOIO cnocoda nopuHmesus s0PexTUBHOCTH
HCIONB30BAHUNA nAwmoHud B amommuer X 3apaiax

34 CcUeT [O0CABAGHMS HEGCOJLHOIO KOJMIECTBA I'as000pasHoil

CMECH Reumerupd I mePpumua

Pesyapra? onuTa MNOJOEHTE IbHH.

[Ipuaarap Teaerpaumy PoB.boGodesa (pyxoBo uTenb
HCIHTAHUA ) U [De, NOLYHYEHHYD C HOIMIOHA 0 NPOBELCH=
HOM HCIETAHMNH .,
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RUSSIAN 3.5 KT UNDERWATER TEST IN 1955
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B NMPE3NNWY LE KACC

Cornacuo Hocranomnenun Cosera Mumuerpor CCCP or 20 mas I954r.
HuiuCTePeTBO OGOPOHNON MPOMMIISHHOCTH (HNl-88, rnaBmuii KOHCTPYH=
rop ?.Hopomes C.[l.) paspadamusaer GalnuCTUYECKYD eakemg:

P-7 Juf TPaHCMOPTHUDOBER CAeyucabholo  Bapaza mima ADC-& ma
JaABHOCTE SOCO  mu,

Mo pacyeTHHM XaHHHM yKaSaHHM sapAn Tuma _A2C-&  UMEeeT MOl=
HOCTD NOPRAKA __ /3 Arsy.  TOHH TPOTHNOBOFO SKBUBANEHTA Il BEC €ro
BuecTe ¢ annmaparypoii aBToOMATHRN GHN BajaH 5400 KI's

B pesyasTaTe nposeZensux B HosGpe I955r. nenuranull drgopodnoy”
Soredas »JI0CTPOCHHOIl Ha HOBOM NpUHIMNE OGEATHA muaof BOBMOE-
HOCTH COBNARNA M Ladkemns  P=T7 HoBOTO &ogo 0dko10 sapsza
MONMHOGTED OKONO _ 2,0 rv4y, TOHH TPOTWIOBOTO gnmanta I BecoM
2900 ®r,.

B coorsercesim ¢ pememmen IK KNCC or 5 smBapa 1956r.sompoc o
PASMENEHIHN HOBOT'O %ﬁoﬁa&u gz _ BADANA B _paieme P=7 mpo-
paGorar HI-88 MOIN ¢ THO ¢ IpeZCTaBH MCM,npu sTOM yeTa=

| HOBNEHA BOSMORHOCTH pasMEeCTHT: HOBu{l SapAA B I'ONOBHOM 0TCEKe
p__akemi; &

CHnzense Beca HOBOTO SapfZa NPOTUB DaHee SajaHHOTO Beca Bapf=
na puna ADC- & N0OSBOANT YBANUNMTS JANBHOCTD MOXeTa LeLenid
P‘? 38200*500 KM.

[ipuuenenne B Qi e L P~7 HOBOI'O BSapAZa He BJIEYeT 354
coGoft uamemeHma cﬁm Hayajla JAUETHHMX uCNuTaHnil, paHee ycTaHOBIEH
Horo [lpaBuTeNBCTBOM, -

MlpocuM paccMOTPETs M yTBEPAUTH mpeAcramnmemnll mpoext llocra-
Homnenns [enrpansmoro Koumrera KICC u Cosera Mummerpor CCCP mo
ZAHHOMY BONPOCY. \apyaasianes e\ WY BRSULR

L k. ARV G f“\“lnxpm‘el

A B ORI Y

AT o vt KRynon
A .\"‘:T‘i\s\)t RS \\\ E. .
W A\ W Sy .
i O ARewms
~ Ppwoy 33/cefou.  * B.PRCHROB
' Wq"“’% } ¥ T, “\ 11, Sepuos

"h&\". ampena I1956r.

Bagegh [{hestc

RUSSIAN 6 KT UNDERWATER TEST IN 1957
M|

' 2
- : ‘ Hi
i ‘ > (OcoGan 5)

IEHTPANBHHE KOMUTET RMCC m COBET MHHICTPOB CCCP

HOCTAHQRIFHUE N___

Mocrsa, Kpemns L 19561,

B mensx BoopymeHns GamlucTuyecKoll pakemss P-7 momim
Gollee MOIHEM opogudrs BapAfoM lenrpaismull Koumrer KICC u
Coser MummcTpos s B YacTuyHoe mamMenemue MocramomneHus CoBeT:
Munucpor CCCP or 20 mam 1954 r, J 956-408ce, MOCTAHOBIANT:

HpunATs npezuomeHue TT.XpyHuyesa, Kyxoma, Bammuroza, Jeru-
HOBa, PAGuUKOBa, 3epioBa O NPUMEHEHNN B GamiuCTHUECKHOR Lakerre
P-7 HOBOrO %ogcgimo 8apifa MONHOCTSN OKOFO g‘Jﬂm TOHE
TDOTUAOBOTO eHTa, MMEDNETO BEC Co cmemanmaparypoll (amro-
MaFiEa, B3PHBaTeAbHNe yerpoflorsa, sueKTpomETamie) He Gguee

2900 _ mr, maaMen _creyuapsiozo sapaga mma FOC-E
MOWHOCTSD _ /S /744, TOHH TPOTUNOBOTO SEBUBANOHTA U BeCOM 3400«
UpeAHASHAYABNOrOCH pauee K YOTAHOBEE Ha om0l _pakeme .

SECRET 1956 USSR Council of
Ministers decision authority to
equip their 8000 km range R-7
IRBM with their 2.0 megaton
warhead with a mass of 2900

3 %)

‘{M i kg, based on their November

Em_ 1955 “"new ablation principle”
| \$3§ou.-\_xﬁ~.ﬂ-.

thermonuclear weapon test.
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Boris V. Litvinov showing Putin the
world’'s smallest diameter (152.4mm)
2.5 kt artillery shell (above), and a
99.85% clean thermonuclear bomb

(above right and right), 30 March 2000.

detonation 12 August 1953

ABN ana Nnepeoi MEXKOHTUHEHTANLHOW A
BGannucTuveckoi pakets: P-7

NM for the first intercontinental

ballistic missile R-7




PRESIDENT PUTIN AWARDS NUCLEAR WARHEAD DESIGNER BORIS LITVINOV THE ORDER FOR
MERIT TO THE FATHERLAND IN 2000.

E.N. Avrorin, B.V. Litvinov, President Putin, G.N. Rykovanov, E.O, Adamev, Yu.V. Selomen

State visit of President Putin to RFNG-VNIITF, 30 March 2000

For the 30 March 2000 state visit of President Putin to RFNC-VNIITF: B.K. Vodolaga, A.S.
Shtanko, A.V. Oplanchuk, V.N. Zatsepin,M.E. Zheleznov, B.V. Litvinov, L.D. Ryabev, G.N.
Rykovanov, N.P. Voloshin, E.N. Avrorin, THEM. Kamenskikh, V.Z. Kazachenkov, R.l. Wozniuk




28 KT RDS-4 AIR BURST AT 600 M ALTITUDE, 1953

COMPARISON OF INFINITE TIME FALLOUT GAMMA DOSES OUTDOORS FROM RDS1 AND RDS37

e ROENTGENS  gpupiun 4
‘L\'\—\. ~ w ~ _‘-ﬂ’p
\ ‘»\ Antaickuic  KPAR s+ \.,\.\
{ {or.08.62 ]
N _,,) (ALTAI TERRITORY)
. / oo e i €
3 0iP surface s
b f burst J("‘cr
\I 9.9 kt / 1 kt air burst at 750m altitude
. J surface / ; o .I,
burst { /g1p (22kt, 37.5 eight¢f
| (hotspot) / J
1 J,-""F L 22455 /‘ irst Russ:??P
e "R’D$37 / '! nuclear Comparison of
' 01P
4 _ogF iy / /vtest r---’ fallout from

FS four typical
-t nuclear tests:

Cxema panHaunoHHOH 0GCTAHOBKH Ha
TEPPUTOPHUK AnNTanckoro kpas (o3l
ramma-HinyyeHus [0 NofHOTC pacnasa

v

H'LI PaAMOaKTHBHbLIX BewecTs, P).
‘.r-u‘.‘ VYcnoBHbic 0603IHAYEHHUR BIPLIBOB:
el s : _29.08.49r. 22kt
1 I~ “~.. Keytotests ________ 22.11.55r. 1.6Mt

07.08.62r. 9.9kt

3 ‘(dates tested] ™" 2509621 4 ke

Urde . o

NOTE: Russian letter P = Enalish letter R (ROENTGENS DOSES)
The thermonuclear
charge to equip the
first domestic
intercontinental
ballistic missile
(ICBM) R-7. The
charge had a capacity
of 3 megatons of TNT
equivalent. The length
. of the rocket is 31.4
m. The range of the
rocket was 8500 km.
It launched Sputnik
1957 and the Vostok-1
spacecraft piloted by
Gaaarin in 1961.

The thermonuclt-ar warhead for the first R-36
ICBM was tested in 1962 with a yield of 2 Mt. The
range of the missile was 12,000 km.

5

Note that the 1.6
megaton air burst
RDS37 on 22
November 1955
produced ONLY 1% of
the fallout doses of
the 22 kt near surface
burst RDS1. Burst
height is more
important than yield!

These measurements
of the total (infinite
time) dose were
integrated according
to the -1.2 power of
time "decay law".
Infinite time dose, D =
5Rt Roentgens, where
R is initial dose rate
(Roentgens/hour) at
time t (hours after
detonation).

-

Temp S: 300 kt Tactical,
12.3m long, 900 km range

SOURCE: http://www.vniief.ru



o MPOTHBOPALHALHOHHBIE YHPBITHA

PbLITUSMM  Ha3blBAOT COOpPYIKe-
HU S, o6ecnequgapo|_u.he 3aWmTy MPUCTIOCOBNEHHBIE MOA YKPLITUA XO3AMCTBEHHBLIE COOPYMEHMA
YKPLIBAOWMXCS B HUX Jogen or
Sapa»(ermu pa,qMOaKTMBHblMW BE-
uecrTeamu M OT obnyueHus B 30-
HE PaAMOaKTMBHOrO 3apaKeHus
MECTHOCTH.

Moa NPOTMBOPAAMALMOHHbLIE
yKPbLITHA moOryT 6biTb WWPOKO
MCNONb30BaHbI npucnocobnet-
Hble ONS 3aUiuTel NOABAfMbI, NOA-
nones, norpeba wu apyrue yr-
nybnenus. Kpome 10ro, yKpbITHS
MOTYT BO3BOAMTLCSH C WCNONb3O-
BaHWEM Necomatepuana, Kupnu-
ya, bBeToHHbIx U KenezobeToH-
HbiX dnemeHTOB. B cenbcron me-
CTHOCTM YKPbITHMS CTPORT M2 MOA-
PyuHsbIX mMaTepHanos (Kkpyrnbii

fipucnocobnerne NOANONLA NOA YKPLITHE: Orpenbho cTosumMi norpeb, npucnocobnedtsii

MoARAN KAaMEHHOrO A0Ma, NpMCNOCOBNerHbIX non
| — CroAXE YCHNBHHA NEPEKDBITMA; 2 — FPYHTORS 3acwin

noa yKpbITHE:

YKPBITHE:
nec e “ XBOPOCT KamblLl wa; 3— seN 6; 4 — 1=
! pAU, P f 1 ofcunxa (PYHTOM; 2— BuTAMHOR KOpOB; 3—repma- % T RS opod; A L 1 meCTa (EPmMEIMIIUMM AREREE; 2 — 0BCMINKE FRYNTOM
B q mow; &y 4 np (wnewom) 20 cwi 3 — ouTAMNON KopoB: 4 — Hapsi; S— o1
BEpCTME AN NPHTOKA BOIRYXA

M ap.).

CTPOUTE/IbCTBO YKPbITUA U3 NIECOMATEPMANA U ENE3OBETOHHBLIX JIEMEHTOB

Ykphitue Ge3pyBounoi koHcTpyKumMK Ha 40 yenosek MOHTaM YKPBITHA M3 ene30BeroNubIX INemeHTos HenesoBaTokHbIE KOMBUA, HCNONL3YOMble NPX
CTPOMTENLCTRE YKPBITHM

Mpi BIBOPE MECTa ANS CTPOMTEABCTEA YKPLITHI HYMHO YUMTLIBATE BNHAHWE PENLEdA M OCAAKOR HA XaPAKTEP PAAMOAKTHBHOIO JAPAKEHMA MECTHOCTH.

MPOTHBOPAIMALHOHHDBIE YHPBITHA %

(NPO AONMEHUE)

Hacenexue npu yrpose HanageHus MNPOTUBHMKE MOXET CBOUMK CUNAMU CTPOUTL M3 NOAPYYHLIX marepmuanos pasnmyHoOro

poAa yKpbITHS.

Wens 3emnsrka YKPbITHE W3 apOYMBLIX (haluH YRPLITHE M3 Camanmbix Bnokon

MpocTefwHe yXOLITHA THNA UENH < ORAEKAOA KPYTOCTEH OCnabnsior AeHCTEAE paguauum & 100—200 pas, yrMeHbLIAIOT PAARYC NOPAMERUA OT YAADHOK sonHsl b 1.59—2 pasa

B panoHax ropHogobbiBarolled M YronbHOW MPOMbLIWIEHHOCTM NOA YKPbITUA MOTYT 6bITb MCNONL3OBaHBI WAaXThl, PYAHUKM,

BbIpaboTku No AoBkLIYe CTPOUTENLHLIX MaTepHanos, kaTakombel, Neulepsl 4 4p.

Fanepes (paapes):
| — nxop; 2— QepessHHL pamul; 3 — ranepan; & pamsi xi Bpesen win Spycees

Menoekie paspaborku . Conanble paspaborimn



Framasecsss obapoua CCCP. Homurent =5 10

" NPOCTEMIIME YHPbLITUS M BLICTPOBO3IBOANMBLIE
YEEMMUIA C YNPOUWEHHbBIM OGOPYNOBAHMUEM

NPOCTERWHE YHPLITHA Eb!ETFﬂBﬂlBOAHKbIE )'BEHHIJ.I.A C YﬂFOiﬂEHHHM OSDPYJ}OBA“HEN

BoaReACTIMR CASTOROTD. MAMFNEHAR X OCRAGAROT Brctposamannue s G yrpou

T80 wens A 8 TanoR
NOCAEAOBATENLHOCTH: CHAYANA DHA OTPLIBAETCA W oBOPYAYETCR,
JATEM EPENDHBAETCR

PREFABRICATED CONCRETE PIPE
SHELTER DESIGN: ==, :

GHARTP-NOTAOTRTE AL

" nogasn
B pEMARE NMCTOR BANTMARULNN

UNDERROAD PEDES
CROSSING SUBWAY
WITH REINFORCE
SLAB ROOFS

Beictoosossoanmoe yoemuue 6 oy Go 0 MpHCnocaBnesne NOAIENHOFD NEPEXoAa MoA GbICTPOBOIBOANNOE Ybewuule

Hamanih ponmen ymets CTPOUTE NPOCTEHLINE YHPBITHA W ObICTPOBO3IBOAMMbLIE yOEMHLLA.

D= NMPOTUBOPANVALUMDHHLIE vupl.nvm

MNpoTHBOPAAHALIMOHHLIE YHPLITHA 3ALMWANT AKOASH OT PAAMOAHTHEMOTO W CBETOBOro HANYHEHHRA
ocnabnAloT BO 3A@HCTBHE YAAPHOW BONHH AAEPHOMO B3pusa

Mpecnocatnenne noasana
CAHONTAWMOrO JA8NNS
noA yNpuTEE

Yupuitue ¢ nepespuiTHes
) wEneIoBeTONNMY

Npscnocodnenue
OTAENBHD CTOAWEID
norpeda NoA yWDuITHE

Yupuitue
W) TOWWWX Opemew
Hhn wepael

Npucnacodnenne
HBIEMHOTO DAANNA
NOA YHpuTHE

cTpoRcTe0
YHDHTHA W) APOMHBIX
XBOPOCTAMBIX HAN

AMBWOBKIX AWK

Hamabih QONMEH 3IHATL, FAE PACNONOMEHb GNHMARWIKE NPOTHEOPAARALNOHNBIE
MpuenocoBaenne ropuok smpadoTum noa ynpwTee YHDBITHA NO MECTY PatoThi MAM MMTENLLTE

... Hard basement shelters in target cities. - Simpler fallout shelters in rural area =
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Table 15.17. Command Post and Personnel Shelter
Vulnerability Levels for Peak Overpressure (psi).

LEVEL OF DAMAGE

PERCENT PROBABILITY
OF DAMAGE LIGHT MODERATE SEVERE

10 20 35 40

50 30 50 60

90 45 75 90

Table 15.18. Hardened Frame/Fabric Shelter
Vulnerability Levels for Peak Overpressure (psi).

A product of the Defense Threat Reduction Agency (DTRA)

stribufion authorized to U.S. Government agencies and their
ntractors; Critical Technology, September 1996. Other requests

r this document shall be referred to the Defense Threat Reduction
jency, 8725 John | Kingman Rd , Ft Balvoir, VA 22060-6021

Tm.! equations can be
bout

PERCENT PROBABILITY LEVEL OF DAMAGE
OF DAMAGE LIGHT MODERATE SEVERE
10 20 35 40
Lhe qoc:rgamdo:_ﬂ:s C“D_-R:)Ms reaual:\e m(hpn::dnlbe' Acreba_l 50 30 50 60
\;:;an‘g;;a zﬂ;:ule';‘.E !\:IST est operated on a PC platform using 90 45 75 90

EXPEDIENT FIELD SHELTERS: 4 FT EARTH COVER

300 L Ili!

Rii'T—1O

PROBABILITY
OF DAMAGE

200 (percent)

150 Russian buried KVS-U

prefabricated buried

100 corrugated steel shelter

(42
o

SCALED GROUND RANGE (fvKT1/3)

—— SEVERE |
— — MODERATE |
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WEAPON YIELD (KT) 98 —
Figure 15.52. Vulnerability Curves for a 95 '“Eﬁg?gn
Horizontal Cylinder, Aspect Ratio R/T =10 g 90 F403.102 ]
‘Structure Category 15.3.18) Buried in Dry Sand. 2 80 —‘-8(‘J ——
& ’ ' ‘A g 70 |10° —
= L 101
Experts refute CIA 28 o
July 1977 Commentary, pp o Commentary Sowet CIVII dEfense _<J A
i‘l.;g:.:[he Soviet Uni()n Thinks It Could F]ght i NEW YORK NEWS WORKD, 19 February 1978 E gg B
Win a Nuclear War By Vicki Tatz | -y (@]
R NEWS WORLD WASHINGTON BUREAU 1 E 1 0 (A

Richard Pipes

3. The threat of a second strike, which under-
pins the mutual.deterrence doctrine, rmay prove in-
effectual. The side that has suffered the destruc-
tion of the bulk of its nuclear forces in a surprise
first strike may find that it has so little of a deter-
rent left and the enemy so much, that the cost of
striking back in retaliation would be exposing its
own cities to total destruction by the enemy’s
third strike. The result could be a paralysis of
will, and capitulation instead of a second strike.

WASHINGTON —-Two experts on
_Soviet , civil defense capabilities dis-
agreed sharply yesterday with state-
ments d Friday indicat that

-+ “Idon't know what the Soviets plan
“but the|

to initiate,”
impression one gets is that they cons-
tantly claim that to destroy capitalist

Wigner said,

_countnes is all right, but tn destroy

the CIA does not Place great signifi-
cance on the massive Soviet prepara-
tions. .

Dr. Eugenge ngner Nobel pﬂze
winning physicist, and retired Gen,
George Keegan, former chief of Air
Force intelligence, both disagreed with
Adm. Stansfield Turner, the director of

is a terrible crime.”

_ Wigner referred to estimates made
by himself and others that only bet-
ween 2 percent and 5 percent of the
Soviet Union’s population would be
vulnerable to a U.S. nuclear attack,

while 45 percent of the U.S. populahon.

could be hit.

5 |- —

2 y T i —t
s Ml L b L toad
40 50 60 70 80 90 100 110 120

PEAK INCIDENT OVERPRESSURE (psi)
Figure 14.3. Mortality Due to Lung Injury;

the “Central Intelligence. Agency. In

Tn another telephone Tnterview Gen,

‘Keegan said there was not the

| Long Axis of Body Parallel to Direction of
Blast Wave.



112 Height of Building

Diagram of a Basement Shelter in a Six-Story,
Non-Industrial Building

Expedient Shelters

Shelters made of pipes (diameter
1.5, 2, 2.5, or 3 meters) _

B‘ 80 J 1 H
g
LN AL 2 I
Busement Shelter in the center of a building basement: (1) compartments; (2) exits; (3) o o G (S g
and (4) protective airtight doors; (5) louvered wooden door; (6) vestibule; (T) protective N &
airtight shutters; (8) shutter with dust fiter; (8) filter-ventilation chamber; (10) lavatories; o 5 g
(11) exhast duet; (12) sealing safety valve; (13) basic air intake duct; (14) pressurized a a o—1—F
pipes; (1) emergency exit; (16) adjoining chamber; (17)airtight safety shutterin emergency Fiter 3
exit; (18) floating cutoff valve; (19) vent cap of the emergency exit; (20) wooden louver Toilets 8 Ventilation Shelters made of
S Chamber g duct sections,
Basement Shelters ] Types RK25, OMK

I——mm——|
== H
(e o — Je-20cm

I SweiRoss, 18 mmaa. | |

Cross Section of a Basement Shelter Using Pre fabricated

U-Plates and Cast Reinforced Concrete Slab Roof

TK Jones became President Reagan's
civil defense expert, debunking propaganda:

7
ar_
:
i
:

—
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13.
14.
15:
16.
17.
18.
19
20.
21
22
23.
24
25.
26.
27.
28
29.
30.
31
32.
33,
34.
35,
36.
37.
38.
39.
40.
41.
42.
43.
44,

. Ostensible Crisis

Political, Economic, and Diplomatic Gestures

. Solemn and Formal Declarations

Hardening of Positions—Confrontation of Wills
Show of Force

. Significant Mobilization

“Legal” Harassment—Retortions

Harassing Acts of Violence

Dramatic Military Confrontations

Provocative Breaking Off of Diplomatic Relations
Super-Ready Status

. Large Conventional War (or Actions)

Large Compound Escalation

Declaration of Limited Conventional War
Barely Nuclear War

Nuclear “Ultimatums”

Limited Evacuation (Approximately 20 per cent)
Spectacular Show or Demonstration of Force
“Justifiable” Counterforce Attacks

“Peaceful” World-Wide Embargo or Blockade
Local Nuclear War—Exemplary

Declaration of Limited Nuclear War

Local Nuclear War—Military

Unusual, Provocative, and Significant Countermeasures
Evacuation ( Approximately 70 per cent)
Demonstration Attack on Zone of Interior
Exemplary Attack on Military

Exemplary Attacks Against Property
Exemplary Attacks on Population

Complete Evacuation (Approximately 95 per cent)
Reciprocal Reprisals

Formal Declaration of “General” War
Slow-Motion Counter-“Property” War
Slow-Motion Counterforce War

Constrained Force-Reduction Salvo
Constrained Disarming Attack
Counterforce-with-Avoidance Attack
Unmodified Counterforce Attack

Slow-Motion Countercity War

Countervalue Salvo

Augmented Disarming Attack

Civilian Devastation Attack

Some Other Kinds of Controlled General War
Spasm or Insensate War

24x24 m TB-3

[
T o
) z I
15 Reinforeed Concrete
Conerete ¢yt c| Eﬁ:: e e ] Concrete
40"_“-@ Emumlvmm
w-— 32 cm
2 I-Boams — Ventiation Tunnel Shelters made of reinforced con-
Concrete < | ¢ 7 crete plates
| Briex J_‘ g Brick J (1) Toilet bucket; (2) spaces for occupants;
po 2000m ™| () storage for reserve of drinking water; (2) storage for a five-day supply of food; (BD) (8) hand-operated ventilator, producing 8-
- Rermetically sealing metal doors, height 1.8 m 120 m¥hour of air; (4)flter made of sand,
" 51 o st 72| Pillars of reinforced concrete 0.65 m x 0.65 m X Im sag, ‘:;"‘M“"“k":{)'fi el L
em| = ! . ks
10 340 cm = 0 Ef—100em —1"  REMARKS: Al dimensions ave in millimeters with air valve; (T)toilet; (8) protective door
with hermetic seal

Dr Leon Goure, Shelters in Soviet War Survival Strateqy, ADA053250, 1978.

P.0. Box 3999
Seattle, Washington 98124

BOEING AEROSPACE COMPANY

A Division of The Boeing Company

January 22, 1979

The Honorable William Proxmire
Chairman, Senate Banking Committee
United States Senate

Washington, D.C.

Dear Senator Proxmire:

Your request in recent hearings for an explanation of the discrepancy between our
estimates and ACDA's estimates of Soviet losses in a nuclear war is clearly important
and warrants a clear and candid answer. Unfortunately, Mr. Spurgeon Keeny, the Deputy
Director of ACDA, chose to incorrectly represent our work. [ appreciate the opportunity
to set the record straight and to point out what we have determined to be the factors
contributing significantly to the differences between the two estimates.

Population Protection

In his attempt to discredit our work, Mr. Keeny incorrectly inferred that this work was
based on mere "assumptions” and "simple ratios.” In fact, our approach was to amalyti-
cally duplicate the provisions of the Soviet Union's civil defense plans and preparations,
This effort was supported by extensive research into Soviet literature, use of rigorous
system engineering functional analysis techniques, and a program of testing to establish
the effectiveness of Soviet shelters and industrial protection methods. Moreover, the
impact of uncertainties and possible imperfections in Soviet execution of their plans
were examined parametrically.

Mr. Keeny's statement that we "assumed there would be no casualties from fallout" is
false. The record of hearings before the Joint Committee on Defense Production

(November 17, 1976) clearly shows that the data presented counted as fatalities all
persons receiving a radiation dose of 200 rads or more. Moreover, our more recent studies
of which ACDA is aware have treated this value parametrically.

By protecting their people against fallout, the Soviets can substantially limit their
population fatalities. Figure 1 shows that even very rudimentary protection, such as
basements or expedient shelters, is sufficient to minimize fatalities. In the ACDA
analysis, the majority of the evacuees were assumed to have a protection factor of 10
or less, which results in enormously high fatalities compared to what the Soviets could
achieve if they carry out even the most modest of the measures outlined in their plans

nd 11t .
: S Assumption Variables Versus U.S.S.R.

Civil Defense Effectiveness
Degree of Fallout Protection for Evacuees and Rural Population

LEATVETRI T e
80 -
PROTECTION LEVEL
[ Assumen BY AcDA
ol

PROTECTION PROVIDED BY

;i%:gx:; GIEJE? ES SOVIET EXPEDIENT SHELTERS
AND RURAL PROTECTION PROVIDED BY
POPULATION 40 /| RESIDENTIAL BASEMENTS
20~ K /200 ravs
(‘ :uso RADS
ol i 1
FIGURE 1 0 50 100 150 200

FALLOUT PROTECTION (ATTENUATION) FACTOR

Herman Kahn's Escalation Ladder of Steps
the left will try to engineer to start WWIII.

Mr. Keeny has incorrectly characterized our treatment of blast protection. In their
cities, the Soviets are building industrial shelters and apartment basement shelters
with a blast resistance of at least 150 psi and 60 psi, respectively. These ratings
were calculated for the Defense Nuclear Agency based on knowledge of construction

details such as beam dimensions, concrete quality, and structural reinforcement size

and placement. The Soviet designs for expedient shelters have been built and exten-
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As to the reasons why our results differ from those produced by ACDA: ACDA assumed
that 30 percent of the Soviet urban population would not be evacuated but that the

good quality shelters would accommodate only 10 percent. Thus, 20 percent of the Soviet
urban population was assumed unevacuated and inadequately protected, which of course
subjects them to massive losses. The Soviet plans, which we endeavored to represent

in our analysis, indicates that urban residents not sheltered will be evacuated.

FIGURE 3

A second difference centers around the way in which the Soviets choose to distribute

and provide blast protection for their evacuees. The ACDA analysis assumed that the
Soviets would cluster their evacuees in hosting areas, which we estimate could result in
some concentrations as high as 500 persons per square mile. The evacuees were assumed
to have no blast protection, so fatalities would occur at 3 to 7 psi according to the
source used by ACDA. Figure 3 shows that a distribution of 500 persons per square mile
and 3 psi fatal blast level results in a fatality level almost 100 times greater than

a uniform distribution and blast protection to 15 psi (the minimum provided by Soviet
expedient shelters). It is important to remember that it is the Soviet Union and not
the United States that controls such factors as evacuation, distribution, and sheltering
of the Soviet citizens.

The ACDA study of industrial protection, which I have reviewed, is not a competent work.
The hardness levels known to be achievable on industrial components are seriously under-
stated while the difficulty of achieving these levels is overstated. The resiliency of
industry in recovering from damage is disregarded. The report's fixation on the capa-
bility of one-megaton weapons to damage industry is misleading since the U.S. would be
able to deliver few of these weapons against Soviet targets. Moreover, the ACDA study
fails to assess the impact of protection on the survival and recovery of the Soviet
industrial base as a whole.

T. K. Jone
USSBS Report 92, v2| maes | Radiiof
LADNETNIIEZ Hiroshima buildings = i
Multistory, earthquake-resistant__.___ 0. 03 500
TK JONES EXPOSED Multistory, steel- and reinforced-
concrete frame (including both
THE EVIDENCE earthquake- and non-earthquake-
DEBUNKING FAKE US resistant construction) . __ _________ . 05 700
ACDA/FEMA ANTI- 1-story, light, steel-frame____________ 3.4 5, 500
Multistory, load-bearing, brick-wall._ 3.6 5, 700
CIVIL DEFENSE ’ 1-story, load-bearing, brick-wall . _____ 6.0 7, 300
EFFECTS "DATA . Wood-frame  industrial-commercial
USING EVIDENCE (dimension-timber construetion) ____| 8.5 8, 700
Wood-frame  domestic  buildings
(wood-pole construetion) . ____._____ 9.5 9, 200
Residential construetion__ ___________ 6.0 7, 300




50% PROBABILITY OF SEVERE DAMAGE (COLLAPSE) FOR CITY BUILDINGS
(SOURCE: NORTHROP, EM-1 NUCLEAR WEAPON EFFECTS HANDBOOK, 1996,
TABLE 15.6, AND FIGURES 15.10, 15.18, SURFACE BURSTS)

BUILDING VALUES (NOMINAL) Peak overpressure THE ORIGINALLY
Oscillation Static yield Ductility (psi) SECRET EM-1
STRUCTURE Period (ms) resistance (psi)fratio (u) 20 KT 1IMT SHOWS THAT
MODERN CITY
15.2.2, 3-8 BUILDINGS
Story REQUIRE FAR
Reinfo rced HIGHER PEAK
Concrete 300 3.0 7.5 15 12 OVERPRESSURES,
Suiding MEGATON
(Concrete
Walls) YIELDS,
THAN THE
WOODEN HOUSES
Tt IN HIROSHIMA
Frame
Building
Fig 3 Vanation of mortality mndex with size of incident for explosives (from table E) In WW|, Britain's fired 170 million shells, of which
s . ¢ . . 1.5 million were fired before the Battle of the
. 8 For low yield explosions, there is no fime to duck and | g, e In 1917 alone, Britain produced 50
: C°}'er over most of the dc‘“Qer dared befo_re the blast million shells containing 185 kilotons of explosive.
arrives. For nuclear explosions, there IS time to duck 943,947 shells were fired in a 24-hour period by
103 and cover from the blast, because of the larger area! | .. pritain on 28-29 September 1918. From
i 2 o 1914-17 Britain fired 290 kt at German trenches.
: . 2/3 The "equivalent megatonage™ of these small
. @ Casvalties . Energy smells is immense because the area of
H — Energy Energy destruction and thus casualties scale by the 2/3
—3 - Table E Mortality indices @ & EfiaR -1/3 | power of energy, not directly with yield, and a
'jé Mrmr]‘qmm_f?y ;f e T s fd gy typical WWI shell contained about 3.7 kg of
2 . if‘iﬁi?ﬁf;’:é;’f’ o rf};mt;?ﬁr;:;;: ,S;ne) I explosive. Thus, in 1917 alone British shelling

points is eliminated

5 0.086 38.90 when population
0.338 712 . . &
095 5.21 density and shielding Theoretical lme with mortality
0.1, 173 131 effects are included) & index & (quantity)’#3
4 9.68 1.79
5 = =7 The overpressure areas scale as only the 2/3
. 247 036 power of energy release, so larger
. 1966 L explosions produce FEWER casualties per ton
of TNT equivalent than smaller explosions!
10-* 0.1 1 10 100 1000
SOURCE: Mean quantity of explosive — tonnes
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was equivalent to: 50,000,000(3.7 x 10*-9)"{2/3} =
120 separate 1 megaton bombs. In the whole of
WWI, Britain fired 170 million shells, with
equivalent damage to: 170,000,000(3.7 x 10
A.9)~{2/3} = 408 separate 1 megaton nuclear
weapons. In Vietnam, 7,662,000 tons of
conventional bombs = 766 separate 1 megaton
explosions. In WWII, London received 18.8 kt in
100 kg bombs, thus 188,000(10/-7)"{2/3} = 4

10 000 thermonuclear weapons, each 1 megaton.

The 1.3 megatons of conventional bombs droppe«
on Germany in WWII was likewise equivalent to:
13,000,000(10~-7)*{2/3} = 280 separate
thermonuclear weapons, each 1 megaton
SOURCE:
https://glasstone.blogspot.com/2015/10/russian-
anti-terrorism-policing-world.html

The "equivalent megatonage" or equivalent to 1 megaton nuclear weapons, isn't just 0.29 megatons, but is immense because the area of destruction and thus

casualties scale by only about the 2/3 power of energy, not directly with yield, and each average shell contained only 3.7 kg of explosive. Thus, the

equivalent megatonnage of Britain's shelling in 1917 alone is:

damage to:

50,000,000(3.7 x 10’9]2'3 =120 separate 1 megaton nuclear weapons. In the whole of WWI, the British Army fired 170 million shells, with equivalent

170,000,000(3.7 x 10'9]33 = 408 separate 1 megaton nuclear weapons.

Now consider WWIL, where London alone received about 18.8 kilotons in roughly 188 thousand separate 100 kg explosives in the 1940 Blitz :

188.000(10'7]2'3 = 4 thermonuclear weapons, each 1 megaton.

The 1.3 megatons of conventional bombs dropped on Germany in WWII was likewise equivalent to:

13.000.()()()(10'7]33 = 280 separate thermonuclear weapons, each 1 megaton.

In total, 74.2 kilotons of conventional bombs were dropped on the UK in WWII causing 60,000 casualties, equivalent to 16 separate 1 megaton nuclear

weapons, confirming the British Home Office analysis that - given cheap-type civil defence - you get about 3,750 casualties for a one megaton nuclear

weapon. Naturally, without civil defence, as in early air bombing surprise attacks or the first use of nuclear weapons against Hiroshima and Nagasaki,
casualty rates can be over 100 times higher than this. (For example, Glasstone and Dolan, in The Effects of Nuclear Weapons, 1977 point out that in
Hiroshima the 50% lethal radius was only 0.12 mile for people under cover in concrete buildings, compared to 1.3 miles for those caught totally
unprotected outdoors. The difference in areas is over a factor of 100, indicating that the casualties in Hiroshima could have been reduced enormously if the
people had taken cover in concrete buildings. or simple earth covered WWII shelters which offered similar protection to concrete buildings.)
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3.20 In the preceding paragraphs, the discussion has dealt with

the air blast from an atomic bomb exploded in an infinite atmosphere.

A : ‘ ‘ 7 In this section consideration will be given to the influence of the height
tomlc eap Ons of burst of the bomb on the area of blast damage. The problem is
extremely complex and can be solved only in a statistical or average
manner. This is so for two reasons: first, the detailed description of
a military target can never be completely given, and second, the com-
plete analytical solution of even such a relatively simple problem as
the behavior of a shock wave incident on a wall at an oblique angle
FSHOCK FRONT has never been obtained for all angles. As will be seen later, a solu-

PREPARED FOR AND IN COOPERATION WITH THE U. S. DEPARTMENT OF
DEFENSE AND THE U. S. ATOMIC ENERGY COMMISSION

tion of the basic problem of shock reflection from a rigid wall can be
derived by a combination of theory and experiment. This solution

)

i\

N

)] SLIGHTLY is, however, not readily &dnpted to yielding the effect of blast in
WEAKENED better than an average sense in a more complicated situation. _As to
@ 5 SHOCK FRONT the detailed description of the target, not only are the structures of
odd shape, but they have the additional complicating property of not
being rigid. This means that they do not merely deflect the shock

d wave, but they also absorb energy from it at each reflection.
igure 5.3. Behavior of blast wave upon striking cubical structure: (a) before 321 The removal of energy fmr.u the _blns" In this manner de-
striking the structure; (b) soon after striking the structure; (c) soon after pass- creases .the shock pressure at any given d]st&n'ce f‘rom the point Pf
ing the structure; (d) wave completely past the structure. detonation to a value somewhat below that which it would have in

the absence of dissipative objects, such as buildings. The presence

APPENDIX 4!

11 This section is besed on work by J. von Neumann and F. Reines done at the Los Alamos Scientific
Laboratory.

AN APPROXIMATE METHOD OF COMPUTING THE 58 SHOCK FROM AIR BURST

DEFORMATION OF A STRUCTURE BY A BLAST WAVE
of such dissipation or diffraction makes it necessary to consider some.
what higher values of the pressure than would be required to produce

Ap) —| M a desired effect if there were only one structure set by itself on a
rigid plane.
& 7 L Glasstone's 1950
Mgii+Fo=AP(t) A F .
/ ° Appendix A
% -
v=1 J, 14O~ Fiat. calculates deflection
ATTTTCTETTTSN X

. . of building, allowing
Figure A.2. Mass supported on plastic spring equivalent to single-story structure.
energy absorbed to

Glasstone's 1950 Effects of Atomic W
Weapons explained the basis of E= /Fdx= /PA dx
bIaSt attenuation Clearly' ' Figure A.5. Displacement of center of mass as function of tim

Appendix A then gives a specifical calculated example: a reinforced concrete building of 952 metric tons,
75x75ft, 38 ft high, resisting force 4psi, subjected to a peak overpressure and dynamic pressure loading of

32psi decaying to zero in 0.32 second. Calculated peak deflection of middle of the building was 0.88 foot.
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EXTRACTS Table B-1. Severe/ Moderate Blast Damage Radii for Surface Bursts (metesr)
ALPHA | BRAVO |CHARLIE |DELTA | ECHO
Material classification 0.01 0.05 0.10 0.50 1
KT

Field fortif cations Mod 35 55 70 85 125
[Earth covered surface shelters] 35 60 65 o | | 100
Monumental-type multistory wall-bearing bldgs. Mod 150 210 250 350 575
Multistory, wall-bearing bldgs (apt house type) Sev 100 165 200 275 400
Multistory, reinforced bldgs (small windown area) Mod 65 100 130 200 350
Multistory, steel frame office bldgs.
[Wood frame bldgs.) I[sev 140 | 195|250 [ 350

SOURCE: U.S. ARMY FIELD MANUAL "FM 5-26, EMPLOYMENT OF ATOMIC DEMOLITION

MUNITIONS (ADM), AUGUST 1971".

PROTECTION (CASUALTY =

AREA OF SEVERE DAMAGE FOR HIROSHIMA'S WOOD FRAME BUILDINGS

REDUCTION FACTOR)

= 6902

/100

2

2

AREA OF SEVERE DAMAGE FOR EARTH COVERED SURFACE SHELTERS
~ 50 FOR A 1 KILOTON SURFACE BURST.

SO MOVING TO EARTH COVERED SHELTERS REDUCES CASUALTIES TO 2%, AND THEY ALSO PROVIDE
RADIATION SHIELDING. IN ADDITION, THE "FIRESTORM" AND ITS "SOOT NUCLEAR WINTER"
FANTASY, WERE DEBUNKED BY GEORGE R. STANBURY, WHO PLANNED THE GERMAN
FIRESTORMS; YOU NEEDED 50% IGNITION OF MEDIEVAL WOODEN HOUSES IN HAMBURG TO
START A FIRESTORM, WHEREAS THE SIMPLE FIREBALL SHADOWING OF HIGH-RISE MODERN
CITY SKYLINES REDUCES THIS TO 5% OR LESS, PREVENTING FIRESTORMS AND CLIMATIC

EFFECTS. THIS IS SUPPRESSED BY THE NUCLEAR EXAGGERATIONS BIAS OF JOURNALISTS.

TR NUCLEAR WEAPONS EMPLOYMENT

Field Manual No 101-31-1

DOCTRINE AND PROCEDURES

Radius of vulnerability (emergency risk criterion: 5% combat ineffectiveness)

Figure 54. Radii of Vulnerability.

CATEGORY PERSONNEL (LL) IN—

(Based on Governing Effect)

Radii listed are distances at which a 5 percent incidence of effect occurs.

HOB used is 60W'/? meters.

; Open
Yield (KT)  Open Foxholes APCs

Tanks

{Distances are in meters)

0.1 700 600 600
1 1200 300 300
10 3200 1300 1300
20 4000 1500 1450
100 8000 1900 1800

200 12000 2000 1900
300 14000 2100 1950

500

800
1250
1400
1800
1900
1950

Earth
Shelter

300
500
300
1000
1400
1500
1600

Protective factor = ratio of

area of effectin the open, to

areq of effect for shelter

Example: for 300 kt, the protective
factor of open foxholes is equal to
(14,000)2/(2,100)2 = 44.

Open Foxhol

1.36
1.78
6.06
7.11
17.7
346.0
44.4

— el o e — —

Open

es

APCs

1.3
1.78
6.06
7.61
19.8
39.9
51.5

Tanks

1.96
2.25
6.55
8.1
19.8
39.9
51.5

Earth
Shelter

5.44

5.76
12.6
16.0
32.7
64.0
76.6

Yield (KT)

0.1
1

10
20
100
200
300

Calculation of the injury-averting protective factors by simple open foxholes and earth shelters, as a
function of weapon yield. Most countermeasures are relatively ineffective against tactical nuclear
wapons (due to the predominating nevtron radiation effect at 0.1 kt yield), but are extremely effective
agdinst strategic nuclear weapons with yields of 100, 200 and 300 kt (protective factors of 44 to 77).

The definition of protective factor used here is the factor by which casualties numbers are reduced.
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* Former Atomic Energy Minister Mikhaylov, other nuclear scientists, military officers,
‘ i %f and national security commentators have described these new weapons as blurring the

boundaries between conventional and nuclear war. In a 1996 treatise, Mikhaylov
é advocated developing a new generation of nuclear battlefield arms with relatively low
yields that would change the perception of nuclear arms as weapons of mass
Inteiligence Memorandum destruction. In 1999, he claimed that these new-generation nuclear charges would
: 12 sharply lower the psychological threshold of nuclear weapons use and would increase
Office of Tremsnational Issues s the Iikelthood of a nuclear strike in a local conflict, according to an independent
(B) (1) Russian military newspaper.

Evidence of Russian Development of New Subkiloton Nuclear (b) (2) . ) )
Warheads I:l s The development of low-yield warheads that could be used on high-precision weapon
N arnea . systems would be consistent with Russia’s increasing reliance on nuclear weapons to
@930 l z ngm Zé‘éé-w >< deter con ional as well as nuclear attacks, especially given widespread
IP“ bt ;atemen E;:“b }i‘uss?;!;?rz ok oj%éi BEORRARaR perceptions of a heightened threal from NATO and the reduced capabilities of
- - A ; : : Russian conventional forces. Russia has no prospect of restoring its conventional
since 1993 indicate that the last nuclear warhead designed during the Soviet era Tary canabilitics i fho Foreseeable fufure. mor oF matohine the Weet in the
was a device tailored for enhanced oufput of high-energy X-rays with a total yield military cap. ching
Iy 300 tons. 1 procurement and deployment of advanced weapon systems that can be brought to bear
of enly 3

at the nonnuclear level.
Judging from Russian writings since 1995 and Moscow’s evolving nuclear
doctrine, new roles are emerging for very-low-yield nuclear weapons—including
weapons with tailored radiation output—and there are powerful advocates for

devel. t of such in the country’s military and weapons community. The possible diverse applications for subkiloton nuclear weapons devices range from
= 5 #; 1 2 R :
The Moscow press claimed that a draft presidential edict from Yel'tsin called for [ bamqﬁf?id weapons 1o an peapons Media reports have _notcd that
“development of new-generation nuclear weapons.” APPROVED FOR RELEAS current modernization plans will affect Russia’s entire stockpile, from tactical to strategic
DATE: OCT 2005 weapons. According to the December 1999 issue of the Army Journal Armeyskiy Shornilk:
° Recent statements on Russia’s evolving nuclear weapons doctrine . L. . .

lower the threshold for first use of nuclear weapons and blur the For an effective impact across the entire spectrum of targets, strategic missile systems
boundary between nuclear and conventional warfare, Very-low-yield should be capable of conducting “surgical” strikes over a wide spectrum of ranges in the
nuclear weapons reportedly could be used to head off a major conflict shortest period of time with minimal ecological consequences. This is achieved by
and avoid a full-scale nuclear war. using highly accurate, super-low-yield nuclear weapons, as well as conventional ones,

and requires the highest accuracy.”
In the post-Soviet era, the need for subkiloton nuclear weapons with minimal long-term

contamination has been argued in the media by senior Ministry of Atomic Energy The range of applications will ultimately be determined by Russia’s evolving nuclear
(Minatom) officials, nuclear weapons scientists, and military academics since the mid- doctrine, and could include artillery, air-to-air missiles, ABM weapons, anti-satellite
1990s. Advocates often claim to know that the United States is developing the next weapons, or multiple rocket launchers against tanks or massed troops.

generation of nuclear weapons and argue that Russia must not lag behind. Somewhat NOTE: the last Russian nuclear weapon test in

inconsistently, they also cite clean, very-low-yield weapons as an “asymmetric response”
to US superionity in conventional weapons. According to Sergei Rogachev, Deputy
Director of the Arzamas-16 nuclear weapons design laboratory: “Russia views the tactical

Ukraine was on 16 September 1979, “coincidentally”
the same 0.3 kiloton (300 tons of TNT) yield as the

i i i ]
use of nuclear weapons as a viable alternative to advanced conventional weapons.” new Russian battiafisid tactical nuclaar werhasdal
Because of the atmospheric nuclear test ban at that
¢  Senior Russian military officers have advocated the use of highly-accurate, super-low- time, it was set off 900m below ground in the

yield nuclear weapons in Russian military journals such as Military Thought and

Ukrainian coal mine at Yunkom in Donetsk as a
Armeyskiy Sbornik. Deputy Commander in Chief of the Strategic Rocket Forces

» o i
Muravyev stated that to have an effective impact across the entire spectrum of targets, SRiuty Prechution (alegsch tufeleass methane dast
strategic missile systems should be capable of conducting surgical strikes in a wide This mine resumgd norm.al operations” the next day.
spectrum of ranges with minimal ecological consequences, which could be achieved Russia’s Evolving Nuclear Doctrine

with low-yield nuclear weapons.

Since the dissolution of the USSR in 1991, Moscow’s military doctrine has undergone a
Soviet Era Development of Tailored - Quéput Nuclear Devices major shift with respect to the possible use of nuclear weapons, The deterioration of
Russia’s conventional military capabilities led to the adoption of a broadened concept of
Russian development of nuclear devices tailored to enhance certain types of radiation nuclear deterrence as early as the fall of 1992. Russia's nuclear arsenal was invoked to
output began during the Soviet period when “clean” nuclear devices—that is with deter any large-scale conventional aggression in addition to nuclear attacks.
reduced contamination from fission products—were needed for peaceful nuclear

explosions (PNE’s), according to statements by the developers. Clean PNE devices were
in effect the first enhanced-radiation devices produced in Russia and likely precursors of
tailored-output devices developed later for both effects testing and weapons development,
which involved the same scientists (see appendix B for detailed discussion).

This concept in turn necessitated a rethinking of the old Soviet pledge—initially endorsed
by President Yel’tsin—that Moscow would_never be the first to use nuclear weapons. A
November 1993 statement of Basic Provisions of the Military Doctrine of the Russian
Federation clearly departed from the decade-old pledge never to be the first to use nuclear
weapons and adopted a broadened concept of nuclear deterrence covering large-scale,
nonnuclear threats to Russia. As a wamning to potential adversaries, Moscow indicated it
neutron, X-ray, or electromagnetic pulse effects beyond the range of the airblast and might use nuclear weapons first if an ageressor takes action: i
fireball effects. Clean PNE devices are designed to minimize contamination from fission

Cle: . operation of Russia’s strategic nuclear forces, missile attack warning system, or nuclear
products by maximing the fraction of the total yield produced by fusion. The two and chemical indusmes_E
objectives are achieved by similar design approaches.

Enhanced-radiation weapons are designed to increase the effective range of gamma,

WASHINGTON SCENE...trom the A1AA Washington [ASTRUNAUTICS & AERONAUTICS
) January 1981

® CiA Daputy Director John McMahon, in testimony before Whils it is difficuit to assass tha full impact of the anti-
a House Inteiligence Subcommittes, estimated that tha neutron-bomb campaign, the Carter Administration in Aprii
Soviet Union had spent $200 million on propaganda and . roduction of Ihe ennancedradiaton ele
covsrt campaigns against NATO dsployment of enhanced- ant of the warheads indefinitely whila proceading with
radiation (neutron-bomb) weapons and the modernization of mrnaalves to make them
‘theater nuclear weapons. compatible with ER components. In commenting on the re-

Enhanced radiation weapons (ERW) increase radiation sults of the Sovist bloc campaign, the CIA testimony quoted
while greatly reducing blast (tenfoid) and heat damaga_ to the chief of the International Department of the Hung‘arlian
surrounding areas. Made for use in shortangs, tactical Janos Berscz, as saying, “The political

ggmmunlst Par_tzI 2 ying, E
nuclear weapons such as the Lance missile and &in. mpaign against the nautron bomnb was one af the most sig-

howitzar, they would probably be used against large con- i and most successful since World War I1.” McMahon
centrations of Warsaw Pact tanks, a major threat to NATO. M_FTH_}&“W noted that "the Soviat Ambassador to the Hague

The campaign against the neutron bomb began in the (Netherlands) at that tims was subsequently dscorated by
summer of 1977 and was manifested in a series of coor- the CPSU (Communist Party of the Soviet Union) In
dinated diplomatic moves, overt propaganda, and covert recognition of the success of the Dutch Communist Party,
political action, said McMahon. It began in the Sovist and undar his direction, in organizing the high point of the anti-
East European press and spread to communist intarnational I ian "
front groups all ovar the warld. “Tha purpose of this front- With the neutron bomb temporarily defused, testified
group activity was to maintain the campaign’s momentum McMahon, the Sovist Bloc turned its efforts against tha U.S.-
and to draw noncommunists into the campaign, particularly initiated move to modernize the theater nuclear forces (TNF)
in Western Europe. What had begun as a Soviet effort now by deploying tha highly accurate grounddaunched cruise
appearad to many as a general public reaction to the anegea missile (GLCM) and the Parshing Il missila. Scheduled for de-
horrors of the neutron bomb,” said McManhon. ployment in late 1983, they will, for the first time, place tar-

By far the most Important comments, said McMahon, gets on Soviet soit within range of NATO ground-based mis-
appearsd in the noncommunist press in the political center | siles, The purpose of the modernization is to minimize the
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isentropic compression theory for|

Shock
: . clean thermonuclear weapons g \& G
600 3 Tantahm: i = =_\3
2 et ) 1—1— from 1957-62 and he successfully 3 f/% o g
500 §  — 2.Cata (Davis et al.. 2009) o = /
= e Eogen 201 L tested 99.9% clean 10 megatons | & ’
R = Housatonic on 30 October 1962, 2
S s . = Ramp 3
g w0 using 0.3kev x-rays (to avoid i g i
a H 2 4| »” r
200 - radiation wall |OSSES) on a non- 0 10 Hammer “Anvil”
Time (ns|
100 . pusher (pure ablator) 2}
3 Figure 24: Left: the use of pulse shaping «
& o . 30 A Nature, 15 September 1972 e LRI S epnE
Density (g/cc) initial shock speed in the imploding matter is comparable to initially shock compress Pu and then drive it isentropically in a way similar to the
sound speed (pressures of 10°-10° atmospheres) and subse- environment experienced by a Pu particle in an implodi imary. The -ept i
Figure 25: Measurements of the off-Hugoniot Ta EOS uently ?g lhalpthe compression is near- |serﬁropxc ‘shown graphically in Figure 24. OF course. the ac : ﬂrm " r.mm iy
l})ptlmum x-ray pulse shape needed isentropic Ripple II: Ll ? gure 24. Of course, the actual design of the appropriate pulse
E=Eot :
enCOUraging. e 95 we ahiw Mesals B g
where 1= 1—1/t’, tis time, ¢’ (which is > 1) is the transit time to encouraging. In Figure 25 we show results from explorations of the Ta EOS on several
the centre of the sphere of the initial shock (generated by appli- platforms. The results shown correspond to isentropic compression As can be seen
W Pulse 5":’;‘:”;5 cationol Boigm 3y = 15/8 for dense hydrogen with degenerate the new NIF data are in good agreement with previous data from the Omega laser
Shape 1-1 | ) 5’31+ lN e e o and are also in agreement with data obtained on the Z pulsed power platform at SNL.
Boergy electrons (y=5/3). (Nuckolls in Nature, v239, p139, ) The results are the highest pressure off-Hugoniot data achieved to date.
Which is p using p ic foam to 7
Thwe control the x-ray transit from the primary stage “SREREFR SES R
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L /. w aocTwxenmn POALL-BHUNYD

Milestones of the VNIIEF Efforts

1946 - 9 anpens BLILNG NPABUTENLETBEHHEE NOCTAHOBNE-
HWE O COBNAHMM MEPEOTO B CTRAHE CRELHanvianposaHtoro
HAY4HO-UCCNeNOBATENLCKOMC M NDOW3BOACTEBEHHOIO LEHTPAE
KB-11 Anfl KOHCTRYWDOBAHMA W M3rOTOBNEHKA "DEAKTHMEHBIX
nsurareneii C» (POC)

1948-1854 - npegnoxex, pa3paboTaH v peanu3oeaH Ho-
BbIA NPUHLAN HEATPOHHOTNO MHULMAROBAHWA RAEPHBIX 3aps-
A0B, MTO NOZBOAMNG GYULEGTEEKHO MOBHICHTL 3hdekTua-
HOCTH UK I\EF\CTHHQ

1949 - nocTpoewa yotakoaka MKBH (dusnieckuin koten
Ha BEICTDbLIX HEATPOHAX), Ha KOTOPOH GLINK BKCNePUMEHTANb-
HO ONpeeneHsl KPUTHUYECKME MAacchl NNYTOHWA-239 v ypa-
Ha-235 Ana nepssix aToMHbIX 32panoe POC-1 v PAC-2. 29 as-
ryCTa YCNELWHO WCMbITAHa NEPBan COBETCKaN aTomHan Gomba
PAC-1 va CEMUNENATUHCKOM NONUIOHE

1851 NPOBEABHO NEDEOE BOIAYIIHOE WUCNBITAHWE ATOM-
HOR GOMSEI C KQYECTBEHHO HOBOW CUCTEMOA OBecnedqenns
cepepudeckoro ofikatva. HoBOBEEAEHWE NOIBONKMAD YMEHb-
WKTh Maccy waaenya no cpassesmio c PAC-1 1 ysenuumnts
€ro MOWHOCTL Donee Yem B Aga paza.

1953 - 12 asrycra MCNLITaH 3aPAA ANA NEPECH TEPMOALED-
HOW TpaHcnapTabensHoi asnatombel

1955 - 22 HosBps UCNBITAH TEPMOSLEDHEIA 3aPSL C NPUH-
UMMMANBHO HOBOR HUIMMECKON CXEMOI aTOMHOTO 0DXaTVE.

1957 - 0BECNEYEH NPODLIB B NOBLILEHUH YAENbHBX Xapak-
TEPMCTVK AAEPHbIX 3aPRA08.

1958 - McnLITaH TepMoRAepHLIA 33PAA © YCOBEPLeHCTBO-
BaHHOW QHU3IN4ECKOR CXEMOI, KOTOPARA Nerna 8 OCHOBY Pa3su-
TUR TEPMORALEPHOrO DpYXAR

1961 — 30 oKTAGPS MCNBITaHA BOAOPONHAS GOMBA MOLUHOCTLI
50 meratosH Ha HOBOIEMEeNbCKOM nonuroHe. MoATRepXAeHE
BOSMOKHOCTE CO3{IAHWE CEEPXMOLLHOD AEPHOND OPYRUS.

uneisnwii andykuuannil yexopume.ts aaexmponos JHY-10
The LIU- 10 linear induction electrin accelerator

and Achievements

1946 - government resolution issued on April 9 to establish
the country’s first specialized research and production center
(KB-11) for design and manufacturing of «jet engines S-
(RDS)

1948-1954 - a new concept of nuclear charge neutron ini-
tiation proposed, developed and implemented; this enhanced
significantly the efficiency of nuclear charges.

1949 - the FKBN facility (Fast-Neutron Physical Boiler)
built; it was used for experimental determination of the critical
masses of plutonium-239 and uranium-235 for the first
nuclear charges RDS-1 and RDS-2. The first Soviet A-bomb
(RDS- 1) was successfully detonated at the Semipalatinsk Test
Site on August 29.

1951 - an A-bomb with a qualitatively new spherical com-
pression system tested in the air for the first time. The innova-
tion made it possible to reduce the item mass as compared to
ADS-1 and more than double its power.

1953 - the charge for the first thermonuclear transportable
air bomb tested on August 12.

1955 - a thermonuclear charge with an innovative atomic
compression physical circuit tested on November 22.

1957 - a breakthrough in improving the specific perfor-
mance of nuclear charges.

1958 - a thermonuclear charge with an improved physical
circuit tested, which laid the basis for the development of ther-
menuclear weapons.,

1961 - an H-bomb of 50 megatons tested al the Novaya
Zemlya Test Site on October 30. The feasibility of very high-
power nuclear weapons demanstrated

1962 — the first intercontinental ballistic missile with & VNIIEF-
developed thermonuclear warhead adopted for service

1961-1866 - fundamentals for the development of nuclear
charges with as low fission-fragment activity as possible elab-
orated and grounded experimentally. This laid the basis for the
construction of «clean» charges.

1966 - a thermaonuclear charge tested on October 27; this
demonstrated that it was pessible to improve fundamentally
its specific performance. .

1966-19680 - munitions resistant to casualty effects of
nuclear explosions develaped for antimissile and air defense
systems,

1967-1981 - physico-mathematical models were expanded
considerably. physically new problems were resolved and
design based on 2-D programs was shifted to.

1970 - the first intercontinental missiles with multiple reen-
try warheads went into service

1970-1975 - gas-dynamic experiment procedures and
hardware complexes for experimental trials of items as part of
full-scale nuclear tests developed. Many of these did not have
international analogs.

1971-1975 - compressibility of porous metals (copper,
iron, tungsten and some other elements) at terapascal pres-
sures measured

1970-1980 - generators of ultrahigh magnetic fields with
stable characteristics built. Procedures for physical experi-
ments in these fields developed




O6pa3tbl ROEPHOTO OPYXUR (My3si POSL-BHUWUIS®D)

Specmens of nuclear weapons (exhibits of the VNIEF museum)

Mepsas TakTU4ECKAn
cepuiHas aToMmHasn 6omba

0OGpa3ybl AAEPHOro OPYIKUA
= _ (axcnounarsl myzen POAL-BHUWID)

Wenoitana 8 1953 rogy Ha CeMunanartvHCKOM NONKMIOHE.
MowrocTs aapaga no 30 kT TpoTMAOBOrO SkBreanenTa. Ha
Eoopyxer ¢ 1954 no 1965 rona.

Specimens of Nuclear Weapons
(Exhibits of the VNIIEF Museum)

MNepeas atomHas 6om6a CCCP USSR's first A-bomb

flnepHsiid 3apag ueneitas 29 asrycta 1949 roga va Cemm-
nanatMHCKom nonurone. MownocTs sapsaa 4o 20 k1 TpoTk-

The nuclear charge was tested at the Semipalatinsk Test
Site on August 29, 1949, Yield: up to 20 kt.

[NOBOTO 3KBUBANEHTE.

First serial
tactical A-bomb

Tested at the Semipalatinsk Test Site in 1953. Yield: up to
30 kt. In service in 1954-1985.

MNepeas BopopoaHan Gomba

NI0BOMO IKBMBANEHTA.

Paspabotka AnepHLIX Goenpunacoe Development of nuclear munitions OBpaaue! roepHoro opyxua (Mysel POALL-BHUAI®)

fnepHbii 3apan ucnuitan 12 aerycra 1953 roga va Cemu-
nanaTtMHCKOM nonvroqe. MowHocTs 3apaga ao 400 kT TpoTH-

First H-bomb

The nuclear charge was tested at the Semipalatinsk Test
Site on August 12, 1953. Yield: up to 400 kt

Mepean apepHasn Goeeasn 4acTb
ANA 6annMCTU4ECKOW paKkeThbl
cpeAHero paguyca fencTBua

First nuclear warhead
for tactical missile

MNepean apepHas 60epas 4acTb
NS TAKTUYECKOW paKeTbi

MowpHocTs 3apana no 10 KT TROTUAOBONG 3kBuBaneHTa. dans-
HOCTL NoneTa Ao 32 kM, Ha soopyxenyn ¢ 1960 oo 1967 roaa.

Yield: up to 10 kt
1960-1967.

Range: up to 32 km. In service in

MowrocTs 3apsna ao 40 kT
TROTMADBOTO 3KBUBANEH-
ta. fansmocTs noneta Ao
1200 «m. Ha BOOpY®eHn ©
1955 no 1960 roaa.

Thermonuclear combat unit
for the first intercontinental
ballistic missile with a multiple
reentry warhead

TepmosipepHbIn 6oeBor 6ok

ONSi NePBOA MEXKOHTUHEHTaNbHON
6annMCTUYECKON paKeTbl

C pasnensaoLeincs roNoBHON YacTbio

12,000 km. In service in

MouwHocTs 3apana Gonee 2 MT TROTWNOBOrO IKBUBANEHTA.
AansHocTs noneta ao 12 000 kM. Ha soopyxeswu ¢ 1970 ao
1979 ropa.

Yield: over 2 Mt. Range: up to

1970-1979. MNepean TepmosgepHas 6oeBan 4acTb
AN MEXKOHTUHEHTANLHOMW

B6annucTUYeCKOW pakeTbl

MowHocTs 3apana o 3 MT TpoTWA0Boro 3kBusanedTa. Jans-
HOCTE NoneTa Ao 8500 km. Ha soopyxervi ¢ 1960 0o 1966 rona.

Specimens of nuclear weapons (exhibits of the VNIEEF museum) I

First nuclear warhead
for medium-range
ballistic missile

Yield: up to 40 kt. The
range is up to 1,200 km. In
service in 1955-1960.

First thermonuclear warhead
for intercontinental
ballistic missile

Yield: up to 3 Mt. Range: up to 8,500 km. In service in
1960-1966.



PaspaboTka aAepHsIX BORNpPUNAcos

Development of nuclear munitions

Ofpasup afepHoro opyxus (Mysen POSLLBHMWI®)

Specimens of nuclear weapons (exhibits of the VNIIEF museum)

Caman mMowuHan B mupe
3KCcnepuMeHTanbHasn
BoaopopHan 6omba

Wcneitaka 30 oxtebpa 1961 ropa wa nonurode <Hosas
3emnas Ha NONOBMHHYID MOWHOCTL. PacuertHas MOWHOCTL

World’s most powerful
experimental
H-bomb

Tested to half-yield at the Novaya Zemlya Test Site on
October 30, 1961. Estimated yield: over 100 Mt.

TepmosaepHbin 60eBol B11OK
AN pakeTbl CPeAHEero paguyca AencTens
C pa3fensatoLLeiAcs roNOBHOW YacTbo

Thermonuclear combat unit
for medium-range missile
with a multiple reentry warhead

Gonee 100 Mr TpOTMNOBOro 3KBMBANEHTA.

CymmapHas MOWHOCTS 3apaaa Ao 400 KT TPOTHA030r0 3KBM-
ganexTa. [lansHocTs nonera Ao 5000 km. Ha soopyxe-wn ¢ 1976
40 1991 roga. Crsita ¢ soopyxeHus no florosopy o PCMA,

Thermonuclear warheads
for operational tactical missiles

TepmospepHbie 60eBbie 4acTH
ANS ONepaTUBHO-TAKTUHECKUX paKeT

1 — Ilepsan mepuosdepnan Goesdn nacms dis
Onépamudo-maKmuNECKo pakeni.

Mougocms sapsda do 300 sm mpomiusosoc
wensarenma. [lawnocme masema do %00 xu. Ha
svopyenus ¢ 1965 do 1986 s00a.

2 — Tepmosdepuan Bocsan nacms din onepa-
MUSHG-MaKTENeCK 0 paNemsL.

Mownocme. sapuia do 200 xa mporusosoc
wansatenma. /L renocms nasema do 450 kn. Ha
svopyxcenua ¢ 1981 do 1991 0da. Crama ¢ eoapy-
acemis no Tocosapy o PCMIL.

I — First thermonuclear warhead for opera-
tional tactical missife.

Vield: up 10 390 kt. Range: up 1o 900 km. In ser-
rice in 1965 1986.

2 — Thermonuclear warhead for aperavional
tactical missile.

Vield: up to 200 k1. Range: up 1o 450 km. In ser-
vice in 1981-1991. Decommissioned under the
INF Treary.

preEe T T T P
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FnepHO-OpYXERHAR AERTENLHOCTL Nuclear weapons aclivities

Total yield: up to 400 kt. Range: up to 5,000 km. In service in
1976-1991. Decommissioned under the INF Treaty.
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g Paspaborxa rgeprbix Scenpunacos

Witk HeaBXOAMMYIO AN PACYETOB MHBOPMALIMIG O CBORCT-
BaX BEULECTB, OTPABOTAHE HOBLIE TEXHONOTVKM NPOBEAE-
HUR DEACHETHO-TEOPETMMECKIX PABOT NO OCHOBHEM HaNpa-

The VNIIEF specialists have succeeded in the following
areas:

- computer-aided simulation of multivariative nuclear explo-
sion and laser physics problems in a complete closed state-
ment with all leading physical processes taken into account.

- studies into characteristics of turbulence; it has been for

BNEHMAM NERTENLHOCTM.

Cepueable yCnexi AOCTHIHYTH CNEUManiCTaMH HHCTH-
TyTa 8 CReayUMx 0GNacTsx:

- MOAENMPOBaHUE Ha IBM MHOTOMEpHBIX 3a0a4 DH3MKN
RAEPHOTO B3DLIBA, NE3EPHON DW3NKW B NONHONA 33MKHYTOH
NOCTAHOBKE C OAHOBDEMEHHLIM YNETOM BCEX BEAYLMX HraW-
YECKMX NPOLIECCOR;

the first time that results of a range of experimental measure-
ments were interpreted through direct numerical simulation
of gravitational turbulent mixing using multiprocessor com-
puters;

1= 15 mxc 1= 50 mxc =140 mxc
t=15us t=50ps t=140ps
Ipouece Rpu anesnen

A maierial deformation process at external effects

Hdauue (1) u cpepunecxas Kawepa ssauwodeicmeus (2)
yemanoesu «Hexpa-5»

The «Iskra-3+ building (I}

and spherical interaction chamber (2)

(ypoBeHs HEOAHOPOAKOCTH < 3 %) CUMMETDUIO PEHTIEHOB-
CKOro NOAA Ha W cthep 7 Il
OCYWECTBNTL YHUKANBHLIE HCCNA0BAHMA CXaTiA 0Bonoex
¢ DT-TONAMBOM B CUMMETDUYHBIX YCAOBUAX. NPOBRAEHN JKC-
MEPAMEHTANLHBIE UCCNEROBAHWA BAMAHNA ACHMMETDUN 060~
NONKA M PEHTT 0 NONK Ha b DBﬁUTH
TEPMORAEPHOR MULLEHW, PE3YNLTATH KOTOPBIX NPOAHANNIN-
DOBAHL © MOMOWLIO ABYMED-

e —
ofonaa

C DT-rasom
Soherical sh
with DT-gas

Raseprase oy
Laser beans

Obiaoa ¢ DT-monsusas cosunyma Pacwemwoe pacnpedeaenie
OMHOCHMEABN UCHMPa oMo & MOMEN
foxca-Konsepmopa CENEPALUL WEMPONNDD BnxD0
A sheil with DT-gas Calculated density
shifted relative to the converter distribution at the timg.
center of the newtron pield generation.

INCHEQIMENITDE 16 CGIMIN MUIMENER § CDEPUNECKIT GONCAT-KinoEmOpay
@ cusememparmnex { 1) w accusewenpunnnex (1) yesosuax

p? i iments under ical (1) and ical (1)
conditions in sphericaf converters

tions. Experimental studies into the impacts of the shell and
X-ray field asymmetry on efficiency of the thermonuciear tar-
get operaticn have been conducted and the respective find-
ings have been reviewed based on 2-D radiation gas-dynamic
programs developed at VNIIEF's Institute tor Theoretical and
Mathematical Physics. Satisfactory agreement of the experi-
ment and calculation results has been obtained, which evi-

HbiX NPOMPaki PANWALIMOHHOR
ra3’0BOR NMHAMMKA, CO3AAH-
HuX 8 MmCTHTYTE TeopeTwue-
CKOM H MaTeMaTU4eckon u-
suxu POAU-BHAWZD. Nony-
HEHO YAOBNETEOPUTENLHOE CO-
racHe Pe3ynLTaToB aKCNepH-
MEHTOB M PACUETOs, KOTOpoe
CBMASTENLCTBYET O XOpowed
TOYHOCTH PACHETHOMO ONWCA-
- HAR [ABYMEPHOTO TESEHAR Boi-
COKOTEMMNEPATYPHOA NNA3MBL.

Ha ycranosxe «Mcxpa-5- 3a-
PETHCTOMPOBAHA reHEpauma
PEHTTEHOBCKOTD M3NyueHns G
ANMHON BoNHL 10,6 HM Ha ne-
pexoge J = 0 - 1 HeoHonogoG-

cunmesa

- MCCNERDBAHME XAPAKTEPHUCTHE T MMEHTHOCTH. BNep-
DErep YOy, P Thermonuclear fision simulation process

BIE NYTEM NPAMOro YUCNEHHOTO MOAGNUDOBAHUA MPaBUTa-
UMOHHOTO TyPBYNEHTHOTO NEePEMBWNBAKNA HA MHOTONPO-
ueccopibix 3BM ypanoce 08bAcCHWTE pesynsiarel paga
BKCMEPUMEHTANBHBIX UIMEDEHUA;

- development of multiprocessor computer systems and
up-to-date computer networks;

NpyHUMNManbHan Cxema MueHn

ANR MCCNIEAOBAKNS PACNPOCTPAHEHHS
PEHTIEHOBCKOMO MANYYeHUa:

| - BoxoAHO OKHO; Il — BHYTDEHHWA Ui~
piuap; Il - AMarHOCTHMECKES Wens

1 - nosgec; 2 - nasepHie nyuxu; 3 - xop-
nyc «MnmoMUKETOPES, 4 — WMNVMADUYe-
it Kanan

Schematic diagram of the target
tor research into the X-ray distribution

I - outlet window, Il - inner cylinder,
Il - diagnostic slit;

1 - suspension, 2 — laser beams, 3 - the
«Illuminator- body, 4 - cylindrical channel
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Bipbaa aodapaduoi fomdst PAIC-37 22 woaiips 1955 200a na Cesmunasamiicx

f HOAUZOHE

Explosion of the RDS-37 H-bomb at the Semipalatinsk iest site on November 22, 1955

In the morning of September 21, 1955, the USSR's first under-
water nuclear explosion was conducted in the Chermaya Bay by
detonation of the T-5 torpedo warhead at a depth of 12 m. Its
yield was 3.5 kt. Following automatic generation of the signal to

! detonate the torpedo charge, a vast pillar of water with a crown

Bapenueso mope
Barents Sea

Ty6a Mumowsocs
Mityushikha Bay e Gt
SodouPemk: ;. Marown Wap
Matochkin Shar Strait

ot a brightly white cloud rose from the sea. One could pertectly
see as the water pillar crown evolved, gases broke throughitand
the base surge curl formed.

Commander-in-Chief of the USSR Navy led and was respon-
sible for the first underwater nuclear test.

A 3oHa NpoBeAEHHS NOABOAHBIX
M HAABOAHBIX MCNIBITAN WA,
MOA3EMHBIX AASDHBIX BIPLIBOE

8 CKBAXMHAX

B 30Ha NPOBEASHUS NOAISMHBIX
WCTILITAHNEA 8 LITOABHSAX
C 3o#a NPoBEASHWA BOINYLUHBIX

WMCBITAHWRA

A Area of underwater
and overwater tests

and underground nuclear

‘explosions in shafts

B Area of underground tests

in tunnels
C Area of air tests

! WcnsiTanus AnepHsix BOENEMNACOR W NOAWICHEI

Tests of nuclear munitions and test sites

Menbiranms aaepHsi: Goenpunacor 1 NONKIoHs!

Tesis of nuclear munitions and test siles

71-i nonuron BBC

1 BOWCKOBbIE Y4EHUs!

Ha TOLKOM MonuroHe

C NPUMEHEHUeM aTOMHON 6OMBbI

B 1950-1851 ropax wna NOAroTOBKa ¥ NEPBOMY MCNLITa-
Hiio 8 CCCP atomHoii GomBsl PAC-3 co c6pocom ee ¢ Camo-
nera 8 pexume Goeeoro GomGomeTasus. Takoe Nepsoe uc-
neiTakne coctosanocs 18 oktabpa 1951 roga #a Cemunana-
THHCKOM NONKMroHa: aBabomBba MOLWHOCTLD 42 kT GLina B30-
PBaHa Had ero ONbLITHLIM Nonem Ha euicoTe 380 M. Tak enep-
auie 8 CCCP Guin nponssenen soagywHeii AB. W aror pe-
3YNLTAT, N0 CYWECTBY, ABUACA OCHOBOH [NA NPUHRTMA peLe-
Hui 06 ocHawenum cosetckux BBC saepHbm opykuenm: Bbi-
1D OPraHnaoBaHo AOEpHOE NPOM3BOACTEO aBnabomb PAC-4
M X HOCHTENER —~ camoneTos Ty-4.

B rocyaapcTeeHHon CUCTEME OPranu3aunn 1 nposeae-
s AV Bonbwyio ponk ceirpan 71-i nonuron BBC, pacno-
noxewHwiAi B8 Kpeimy (8 paione noc. Bareposc), KOTopsIA
Ouin cosnan B asrycte 1947 ropa. Ero sumuHsid coctas 8
1949-1962 ropax y4acTsoBan 8 178 anepHeIX UCNBITAHWAX:
Ha CHMN - B 84 AW, Ha CAMH3 - & 83 ¥ ele B DAHOM — HA
TOUKOM NCAMIOHE, B XOAE BORCKOBOTO YYEHMS C NPUMEHE-
HUEM ATOMHONR BoMBs B pexime BomBomeTanua ¢ BonbLwIoH
BEICOTEI.

Ha aTom nonvroxe BBC noasepranics TAKKE COOTBETCTEYK-
LUMM MCMLITAHUAM M CMONETL! — HOCUTENM aTOMHBIX Bomb, W ca-
MoneTu-nabopatopuu: Ty-16, Mn-28 v Cy-76 (Ha CUN); Ty-16,
Ty-35 u 3M (Ha CHUMH3); otpabarsisanca Be-12, katopslit npo-
XOMVAN MCMIBITAHUA KaK HOCWTEN NPOTUBCNIOANYHOND RAEPHOIO
opyxus B3 NPUBNEYEHWUA K HATYDHBIM A,

Creayet OTMETWTEL, YTQ PE3YNLTATH UCCNeA0BAHNEA B3
aencTens AB Npuseny K BoIBOAY 0 BOIMOXHOCTH addex-
THBHOMO AGACTENSA BoopyxeHksix Cun Ha none Bos & yeno-
BURX PUMEHEHHA NPOTUBHMKOM SAEPHOTO OPYXAS. B 3TOM
KOHTEKCTE CNEAYeT PACCMATPVBATE W BONCKOBHIE YHEHNA,
NPOBOAMBWMECA HA TOUKOM BDTUANEPUACKOM NOJUIOHE B
Opeubyproxoii o6nacTu 8 centabpe 1954 roaa, B xoae ko-
TopLIX GLIN NPOM3BENEH BO3NYWHLIA AB MolwHoCTL 40 KT
Ha BeicoTe 350 wm. Takas BuicoTa noapuiea wagenus PAC-3
058CNEMBANA HEIHAUNTENEHOE PANMOAKTBHOR 38TPA3HE-
KHE TEDPUTCPMN B 3NMLEHTPE B3DLIBA U HA CEME PAUoaK-
TUEHOTO 0Bnaka. B X048 3TUX y4eHMA NPUHUMANKN yiacTue
0koNo 45 TLIC, BOBHHOCAYKALMX. 3TO BLINY SAMHCTEEHHLIE
8 CCCP macwiabHuie BOACKOBLIE Y4EHNS B YCNOBASX Ha-
Typroro AB. Crons yHnukansHeiM y4eHnem pykosoavun Map-
wan Cosetcrkoro Cowsa LK. Xykos.

Offcymcdenue Pemienus cnopo NG GORCKORNX YHENUAX
Discussian of a decision by parties 1 the military exercise

71st Air Force test range

and military exercises

at the Totskoye test range

in the A-bomb explosion conditions

In 1950-1951, efforts were underway in the Soviet Union to
prepare for the country's first test of the atomic bomb (RDS-3)
to be dropped from an aircraft under combat bombing condi-
tions. This test was cenducted on October 18, 1851 at the
Semipalatinsk test site. The 42 kt air bomb was detonated at
the altitude of 380 m over the site's proving ground. This was
the first Soviet air nuclear explosion. The result of the test was
essentially the basis for further decisions to arm the Soviet Air
Force with nuclear weapons. This stimulated the opening of
the manufacture of RDS-4 nuclear air bombs and their carrier
aircraft (Tu-4).

Within the government nuclear test organization and perfor-
mance system, this was greatly helped by the 71st Air Force
test range near Bagerovo, the Crimean Oblast. The range was
set up in August 1947 and, in 1949-1962, its perscnnel were
involved in 178 nuclear fests, including 94 fests at
Semipalatinsk, 83 tests at Novaya Zemlya and one more test
undertaken at the Totskoye range as part a military exercise
involving the use of an A-bomb in the high-altitude bombing
conditions.

This Air Force test range was also the site for respective
tests of nuclear bomb carriers and laboratory aircraft, includ-
ing Tu-18, 1-28 and Su-7b (at Semipalatinsk), and Tu-16, Tu-
35 and 3M (at Novaya Zemlya). These also included tests of
the Be-12 aircraft as the carrier of anti-submarine nuclear
weapons with no full-scale nuclear explosion involved.

It is worth noting that results of the studies into efiects of
nuclear explosions led 1o a conclusion that Armed Forces
could act effectively on battlefield after the use of a nuclear
weapon by the enemy. This context can be also used to
address the military exercises held at the Toskaye artillery
range in the Orenburg Oblast in September 1954, when an air
nuclear explosion of 40 kt was detonated at the altitude of 350
m. Such altitude of the RDS-4 detonation ensured small
radioactive contamination of the territory in the explosion

Sasecntunten munucmpa ofepons CCCP LK. Kywos
u sunzcnip cpedueso samumocmpoenns CCCP B.A. Maibutes
USSR Deputy Defense Minister G. K. Zhukov and the USSR Minister
of Medinm Machine-Building V.A. Malyshev

! MensiTanms AfepHeIX SOenprNacos U NONKIOHL!

Tests of nuclear munitions and test sites

Aromuyio Bomby chpocun Ha 0603Ha4EHHYH UeNs Ha Tou-
KOM NONKIOHE Srvna NoaAnonkosHvka B.. Kyreipuesa, ko-
TOPBIA YKE MMEN ONLIT NATH NETHLIX WCTILITAHIA aTOMHOR
GomBel Ha CemunanaTMHCkom nonuroxe. Npowsowno ato 14
cexTaAdpa 1954 roga 8 94 34 MuH.

B nonroToBKe W B X018 YHEHVS NPHEANN AKTUBHOE YHACTE
DYKOBOACTEO MUHMCTEPCTBE CPEAHEND MAWMHOCTPOBHWMA
CCCP Bo mage ¢ B.A, Mabiuessin, a TakAS BEAYUWE yHE-
Wbe - co3pareny maepHoro opyxws WM.B. Kypsartoe,
K.M. Wenkvt v pykOBOACTBO BCEX POLOE BORCK W Can dinata,
KOMAHAOBAHAE BCEX Ty BOWAGK, BOEHHBIX OKPYI OB, OKDYI 08
MPOTUBOBO3AYWHOR 0GopoHs!, hnoTos W dnotunni. Ha yue-
HUE BhiNv NPUINaleHsl BCB MUHMCTPE 000pOHS ADYXECT-
BEHHBIX B TO BpeMA Ham cTpax. Bolickosoe yyexue nog ko-
AOM <CHEXOK» B WTAGHLIX LOKYMEHTAX Ha3biBanock: «Mpo-
PLIE NOArQTOBASHHOR TAKTMYECKOR 0B0pCHE! NPOTHUBHWKA C
NPUMEHEHKEM TOMHOIO OPYXUS

17 centadpa TACC cooBumno: «B cOOTBETCTBAM C NNAHOM
HBY4HO-UCCNBACBATENBCKMX M KCTIEPHMEHTANBHBX pabor
nocneaxue axi 8 Cosetckom Coio3e GbIN0 NpOBEASHD MCNbI-
TAHME QLHOTO M3 BINOB ATOMHOMO OpyXus. Lienbio ucnema-
15 BBUI0 MBYMEHUE ASHCTBII ATOMHOrG 83p6iEa. PN HCNbI-
TAHUM MONY4EHB! LEHHBIE PESYILTATS, KOTOPEE NOMOMYT CO-
BETCKMM YHEHEIM 1 MHXEHEPAM YCNEWHD PEWWMTE 3ana4v no
33WMTE OT aTOMHOIC HANAAEHUA:

epicenter and in the radioactive cloud pattern. The exercise
involved some 45,000 troops and this was the USSR's only
large-scale military exercise in conditions ot a full-scale
nuclear explosion. This unigue exercise was commanded by
Marshal of the Soviet Union G.K. Zhukow.

The A-bomb was dropped onto the specified target at the
Toskoye range by the crew led by Lieutenant-Colonel V.¥a.
Kutyrchev who had an earlier experience of five A-bomb
flight tests at the Semipalatinsk test site. The event took
place al 9.34 a.m. September 14, 1854,

The work to prepare and conduct the exercise invalved the
leaders of the Ministry of Medium-Machine Building headed
by VA. Malyshev, leading nuclear weapons scientists includ-
ing L.V, Kurchatov and K.|. Shchelkin, leaders of all arms and
naval forces, and commanders of all groups of troops, military
districts, air def e districts, fleets and flotillas. The exercise
was attended by all defense ministers of the USSR's friendly
countries at the time. Codenamed «Snezhoks, it was referred
to in staff documents as the «Break through the enemy’s pre-
pared tactical defense using nuclear weaponss.

A TASS report of September 17 read: keeping with the
plan of research and experimental work, the Soviet Union has
recently conducted a test of one of the nuclear weapon types.
The purpose of the test was to study the effects of a nuclear
explosion. Valuable results have been obtained during the test
that will help Soviet scientists and engineers with successful
solution of the task to provide defense against atomic attack-.
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MEXAYHAPOAHEIM HAGNILEHHEM U NOCPEACTBOM COOTBET-
CTBYOWNX MEXAYHAPOAHEIX NPOLEAYP NOTEHUNANLHEIE
Gnara o1 NoGoro MHPHOrD NPUMEHEHNA RAEDHLIX B3DLIBOB
GINK LOCTYNHL FOCYAAPCTEAM — YYACTHUKAaM HACTOAWLErO
[orosopa, He 00NaNa0WMX ROSPHLIM ODYXMEM, HA
HELMCKPHUMHHALMOHHOM OCHOBE, 1 4TCOLI CTOMMOCTE
MCNONLAYEMBIX BIPBIBHBIX YCTPOACTE ANS TAKMX yia-
CTHVKOB [lor0B0pa Gbina TAKOR HUBKOR, KAK TONLKD
3T0 BOIMOXHO, ¥ HE BKIOYANA DACKOL N0 WX neone-
[OBEHUD ¥ YCOBEDLIBHCTEORARMK. >

CBO08 NPAKTHHECKOR BONNOLLEHME WBW MEN0NL30EA-
HItA NOA3EMHBIX SIB 8 HAPOAHO-XOIARCTBEHHLIX LENIX &
Cogetckom Cowze NOMy4WnK, & 4acTHocTy, Gnaronaps
MHALMATHBE W LLMPOKORA NOJVIEPXKE GO CTOPOHE! MUHU-
CTpa CPpeaHero MawnHocTpoenua E.M. Cnasckoro.

B kopoTkue cpokv Obink pa3paboTtaHsl 1 Co3AaHLl
CcneunanbHsie AAepHsle 3apaas ana MSAB, kotopsie
wmenu raGapuTel, NOSBONRICWNE UCNONL30BATE HX B
CKBEXMHAX, BLEPKUBANY BONBLIME AABNEHUA 1 TEM-
NEPaTYPL! K MMENN 3AAaHHBIE MPOEKTOM YPOBHY JHED-
raBbAEnenha. 310 ONPENENAND TEXHWYECKAe BO3-
MOXHOCTI 1 BRICOKYID SMEKTHEHOCTE NPUMEHEHNIS
nofzemebx AB Ans peanusauan 8 CCCP MHOrX Ha-
DOMHO-XO3RACTREHHEX NPOTPAMM, OCYLIECTRNEHUE
ROTOPbIX OBLIYHLIMA CPEACTEAMU GbiNG Manoahdek-
TueHo. Tak 8 60-8 roasl XX Bexa Hasanu paspabatsi-
BATHCA OCHOBHBIE NOJIOXEHNA [DCYA3PCTEEHHOM Npo-
rpammel NE 7 «fAnepHeie 83psiisl 408 HAPOAHOTO XO-
3aicTeas. PykoBoguTenem nporpammel CTan samec-
Tutens E.N. Cnaeckoro npogeccop ALl 3axapew
KOB, €@ Hay4HLIM DYKOBOOWTENEM - npodeccop
0.N. Keaposckwid.

PaBora passopaunsanacs GeicTpo: yxe B 1955 rony
BBiNK NPOBEAEHN YETHIPE SKCNEPHMEHTA NO NPOTPaM-
e MAB

broad suppert from the Minister of Medium Machine-Building
Ye.P. Slavsky.

Special nuclear charges for peaceful nuclear explosions
were developed and built within a short period of time. These
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